V^r/L^ 


' 

> 

' 


-■  . 

'  ..  "  • 
- 


■ 


, 


, 


1 

' 

' 

. 


' 

T 


Digitized  by  the  Internet  Archive 
in  2018  with  funding  from 
Wellcome  Library 


\ 


https://archive.org/details/b30502135 


MEMOIR 


O  F  T  H  E 


ROYAL  ACADEMY 


'*  Cli*’ 

O  F 


SCIENCES  in  Paris 

EPITOMIZED. 

WITH  THE 

Lives  of  the  late  Members 
of  that  Society. 

A  N  D  A 

A  ■  ,  ;  ■  /  _ 

Preface  by  Monfieur  Fontenelle 3 

Secretary  and  Author  of  the  Histo  ry  of 
the  faid  Academy. 


ihe  Second  Edition. 


LONDON: 

Printed  for  William  and  John  Innys,  at  the 
W  End  of  St.  Paul's,  m.  dcc.  xxi. 


V. 


TO  THE 

Right  Honourable 


The  Lord  PARKER , 

1  >  % 

Lord  Chief-Juftice  of  ENGL  AN D, 

<jrc.  iyc*. 


My  Lord, 

Can  make  no  other 
Apology  for  Inlcri- 
bing  thete  Papers  to 
You,  without  your 
content  or  knowledge, 
but  that  if  I  had  had  the  Happi- 
nels  of  being  acquainted  with  a 
Wifery  Better ,  or  more  Learned 

*  2  Man 


Man  than  your  Self,  You  ftiould 
not  have  been  troubled  with  them  : 
This  being  premifed,  allow  me,  my 
Lord,  to  give  You  a  fhort  Ac¬ 
count  of  my  Proved.  Among  all 
kinds  of  Hiftory ,  I  have  been  a 
great  Admirer  of  that  which  goes 
by  the  Name  of  Biography  t  or  an 
Account  of  the  Lives  of  Great  and 
Good  Men,  becaufe  of  the  Ufeful- 
nefs  of  if,  both  to  the  prelent 
Age  and  to  Pofterity  :  Every  body 
knows  how  much  more  weight  Ex¬ 
amples  have  than  Precepts ;  and  I 
need  not  tell  any  body  here  in  Eng¬ 
land,  that  the  Behaviour  of  a  Lord 

J 

Barker  has  made  more  Matbema- 
ticians,  Pbilofopbers,  and  Divines 
too,  among  the  Gentlemen  of  the 
Long  Kobe,  than  even  Sermons,  or 
the  Lectures  of  our  moft  Learned 

Profef- 


ProfelTors.  Tp|gle  Thoughts  put 
me  formerly  ^pdiymaking  a  Col- 
ledion  of  the  Lives  of  fome  of  the 
moft  famous  Men  of  our  own 


Nation  for. any  particular  Art  or 
Science,  but  the  Projed  was  too  big 
for  me,  and  lo  I  let  it  drop :  Since 
then  I  happen’d  to  fall  upon  the 
Hiflory  of  the  Royal  Academy  of 
Sciences  in  French ,  publifhed  by  the 
Learned  and  Ingenious  Monfieur 
Fontenelle3  Author  of  the  Hiflory  of 
Oracles ,  Plurality  of  the  Worlds , 
Dialogues  of  the  Dead ,  &c.  which 
your  Lordfhip  has  leen  and  read, 
and  which  I  am  Lire  You  could 


neither  lee  nor  read,  without  ad¬ 
miring.  This  Monfieur  Fontenelle , 
my  Lord,  lucceeded  Monfieur  Dn- 
hamel  in  the  Office  of  Secretary  to 
the  above- mention’d  Academy,  as 

*3  he 


Dedication. 

/  ' 

he  tells  us  himfelf  in  the  Life  of  that 
great  Philofopher,  and  has  pub¬ 
lish  d  all  the  Tranla&ions  of  that 
learned  Body  of  Men  by  way  of 
Annals,  beginning  with  the  Year 
1699,  (which  was  the  Era  of 
their  Re-eftablifhment)  and  ending 
with  the  Year  1712.  His  Stile  is 
inimitable,  and  therefore  I  don’t  • 
doubt  but  I  have  wrong’d  him  by 
my  Poor  and  Literal  V erfion  ;  but 
the  Plealure  I  (hall  give,  for  all  that, 
to  fitch  of  my  Inquilitive  Country¬ 
men,  that  don’t  underhand  French, 
will  perhaps  attone  for  my  Presum¬ 
ption. 

My  Lord,  Among  other  curious 
Matters  compriz’d  in  the  Said  Hi- 
ftory,  as  often  as  any  Member  died 
it  was  the  Bufinefs  of  the  Secretary 
to  make  his  Elogy,  as  Monf  Fon- 

tenelle 
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tenelie  calls  it,  that  is  to  fay,  a  Fu¬ 
neral  Oration ,  in  which  he  gives  an 
Account  of  the  moft  remarkable 
PalTages  of  the  Life  of  their  late 
Member,  efpecially  with  refped  to 
the  Books  and  Papers  publifh’d  or 
left  in  MS.  behind  him.  This 
had  fo  near  a  Relation  to  my  be¬ 
loved  Projed  of  Publifliing  the 
Lives  of  Great  Men ,  that  I  imme¬ 
diately  let  my  lelf  about  Tranflating 
thofe  Elogies;  and  in  a  few  Months, 
during  my  Recels  in  the  Country 
the  laft  Summer,  I  finilh’d  not 
only  the  Account  of  all  thole 
French  Philolophers  that  have  died 
lince  the  laft  Eftablilhment,  bur, 
upon  the  Requeft  of  my  Book- 
feller,  who  himlelf  is  a  Retainer  to 
Philolophy ,  being  employ’d  in  Print¬ 
ing  the  T ranfadions  of  that  Illu- 
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ftrious  Society  (of  which  yourLord- 
fhip  is  one  of  the  Greatell,  and  I 
the  meaneft  Member)  I  have  pro¬ 
ceeded  to  Tranflate  lo me  of  the 
mod  curious  Relations  of  Philofo- 
phical  Matters ;  in  doing  which  I 
have  affeded  to  join  the  Utile  with 
the  Dulce ,  according  to  the  Poets 
Advice and  where  I  could,  to 
give  the  Extrad  of  fuch  Pieces  as 
proceeded  from  lome  of  thole  In¬ 
genious  Men, whole  Lives  have  been 
accounted  for  before.  I  intended  to 
have  doled  the  Whole,  my  Lord, 
with  what  Monf  Fontenelle  calls  Va- 

r  ' 

rious  Obfervations  upon  Phyficks  in 
GeneralysdcsUa  contains  the  Hijlory  of 
Surprising  Phenomenons  in  Natural 
Philofophy ,  that  from  Year  to 
Year  have  been  communicated 
to  the  Academy  from  all  Parts  of 

the 
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the  World,  and  which,  by  rea- 
ion  of  the  V ariety  of  the  Subjeds, 
could  not  be  ranged  under  pecu¬ 
liar  Heads ;  but  finding  the  W ork 
already  grown  too  big  under  my 
Hands,  I  lhall  referve  this  laft  Part 
for  another  Opportunity. 

In  fhort,  my  Lord,  the  whole 
Book  is  an  Abftrad  of  fbme 
of  the  Choicefi:  Pieces,  Memoirs, 
Differ  rations ,  &c.  that  have  been 
brought  or  fent  from  time  to 
time  to  the  Academy  of  Sciences , 
moftly  by  their  own  Members, 
within  the  compals  of  Thirteen 
or  Fourteen  Years,  and  difpers’d 
through  almofi:  twenty  Volumes, 
in  which  there  is  hill  fo  good 
Gleaning,  that  if  what  I  .have 
now  Publiflfd  be  agreeable  to  your 
Lord  (hip,  and  in  any  manner 
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ufeful  to  my  Country,  and  it 
fliali  pleafe  God  to  continue  me 
the  Health  and  Leifure  I  now 
en;oy,  your  Lordfhip  s  Com¬ 
mands  fhaJI  always  dired  the  Ufe 

of  both,  whenever  You  fignifie 
the  fame  to. 


Wedminfter  2  5* 
March  1717, 


Humble  and  Obliged  Servant , 

^ '  / 


/ 


POST - 


POSTSCRIPT. 

\ 

My  Lord,  I  think  my  felf  bound  to  mention* 
by  way  of  Poftfcript,  a  kind  of  a  Negative  In¬ 
justice  and  Affront  which  the  Ingenious  Hiftorian 
of  the  Tranfadions  of  the  Academy  has  put  upon 
our  Nation,  and  more  immediately  upon  the  Royal 
Society .  Your  Lordfhip  will  obferve  in  the  Lives 
of  the  Marquis  de  UHopital ,  and  Meffieurs  Vi- 
viani ,  Guglielmini ,  and  Bernoulli ,  Four  of  the 
greateft  Mathematicians  of  Europe ,  and  all  Mem¬ 
bers  of  the  faid  Academy ,  that  there  is  an  Account 
given  of  the  Differential  Calculation ,  and  the  In¬ 
vention  thereof,  which  I  think  is  every  where 
afcribed  to  the  late  Monk  Leibnitz s,  a  Privy- 
Counfellor  and  Hiftoriographer  of  his  Majefty, 
as  Eledor  of  Brunfwick-Lunenberg ,  and  one  of 
the  mod  Learned  Men  of  our  Age j  at  lead  it  is 
no  where  attributed,  as  it  ought,  to  our  own  Coun¬ 
tryman  Sir  Ifaac  Newton,  the  Firfl  Mathematician 
in  the  World.  Now  it  is  notorious  that  the 
Writers  of  the  AEia  Leipfienfia  make  Monf.  Leib¬ 
nitz  the  Author  of  the  faid  Differential  Calcu¬ 
lation  }  but  it  is  not  lefs  known  to  your  Lordfhip^ 
that  Dr.  Keill ,  in  the  Commercium  Epiftolicum , 
has  done  our  Britifi  Philofopher  juftice  }  and 
has  fully  proved  that  which  Mr.  L.  did  in  fome 
manner  acknowledge  to  me  (when  I  attempted  to 
reconcile  thefe  two  Great  Men)  that  Sir  /.  N 
might  be  the  firft  Inventer,  but  that  he  himfelf 
had  luckily  fallen  about  the  fame  Time  upon  the 
fame  Notions. 
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HE  Account  of  the  French  Academy 
of  Sciences  confifts  of  two  Parts ,  the 
firft  which  we  cal]  more  particular¬ 
ly  the  Hiflorical  Part,  is  an  Eixtrad 
and  Abridgment  of  all  the  remarka- 
lat  have  been  reported  to  that  Society, 
either  by  Writing  or  Word  of  Mouth.  The  fe- 
cond  are  the  Memoirs ,  that  is  to  fay,  forrie  of  thofe 
Pieces  read  in  the  Academy,  and  efteenfd  the  moft 
important,  .  and  moft  worthy  to  be  communicated 
to  the  Pubiick  at  their  whole  Length. 

The  Memoirs  are  in  a  manner  what  we  call  in  a 
common  Hiftory,  the  Authentick  Ads,  or  Docu¬ 
ments,  and  are  publifhed  with  the  fame,  bv  way 
of  Appendix. 

This  Hijiofical Tart  comprehends  more  than  the 
Memoirs ,  being  a  Colledion  of  fuch  Matters  a§ 
were  not  thought  proper  to  be  deduced  at  lengthy 
and  yet  ought  by  no  Means  to  be  entirely  omitted  ; 
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and  whether  it  treated  of  Subjeds  that  were 
common  to  the  Memoirs ,  or  didind  from  them,  it 
was  thought  mod  proper  to  bring  it  down  to  the 
reach  of  all  fuch  as  have  but  a  moderate  Tindure 
of  the  Mathematicks,  or  of  Natural  Philofophy  : 
We  have  therefore  endeavoured  to  render  this  Hi- 
dory,  as  near  as  we  could,  intelligible  to  all  Sorts 
of  Perfons,  and  have  taken  care  to  interpofe  oc- 
cafionally,  fuch  Explanations  as  may  facilitate  the 
reading  the  Memoirs ,  fome  of  which  might  per¬ 
haps  be  more  clearly  underdood,  if  they  were 
joyned  to  that  Part  of  the  Hiftory  that  tallies 
with  them. 

When  we  met  with  a  Subjed  that  would  not 
bear  turning  another  way,  nor  to  be  treated  of 
more  fuperficially  than  it  was  in  the  Memoirs , 
which  happens  fometimes  in  the  Cafe  of  Machines, 
or  in  Demondrations,  Geometry  and  Algebra  *5 
we  have  been  forced  to  pafs  them  over  in  filence, 
unlefs  there  was  occafion  of  giving  fome  Hidorical 
Account  of  the  Progrefs  that  had  been  made  therein, 
or  to  relate  the  News  to  thofe  who  would  at  lead 
be  very  glad  to  hear  of  the  Advancement  made  of 
any  particular  Art  or  Science. 

And  on  the  contrary,  when  a  Matter  contained 
in  the  Memoirs  was  fo  intelligible,  that  it  could 
not  be  render’d  more  plain  by  the  Hidory,  we 
have  fpared  the  unneceffary  Pains  of  repeating  it. 

In  general,  we  have  been  of  Opinion,  that  for 
the  Hike  of  thofe  that  were  but  fuperficially,  as 
well  as  of  thofe  that  were  profoundly  Learned,  it 
would  not  be  amifs  to  prefent  under  two  different 
Forms,  the  Matters  which  compofe  this  Colledion, 
by  which  Means  the  Labours  of  the  Academy  would 
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be  better  known,  and  the  Taft  and  Relifli  of  Sci¬ 
ences  would  be  more  enlarged. 

But  to  what  purpofe  is  it  to  extend  the  Love  of 
Mathematicks,  and  of  Philofophy,  and  of  what 
Ufe  are  thefe  Labours  of  the  Academy  ?  This  is  a 
very  common  Queftion,  and  which  indeed  the 
moft  part  of  the  World  will  hardly  allow  to  be  Fa 
much  as  a  Queftion. 

We  readily  look  upon  that  which  we  don’t  un¬ 
derhand  as  ufelefs  and  unprofitable }  ’tis  a  kind  of 
Revenge  we  take  upon  Learning  j  and  forafmuch 
as  Philofophy  and  Mathematicks  are  generally  but 
little  known,  they  do  as  generally  pafs  for  ufelefs 
Things.  The  Source  of  this  Unhappinefs  is  plain, 
they  are  Wild  and  Thorny ,  and  very  hard  to  come 
at. 

We  have  one  Moon  to  light  us  during  the  Night ; 
What  is  it  to  us  (fay  they)  if  Jupiter  has  four  ? 
What  occafion  is  there  for  fo  many  painful  Obfer- 
vations,  fo  many  tedious  Calculations  to  difcover 
exaftly  the  Courfe  of  them?  They  will  not  yield 
us  the  more  Light  for  it  ,  and  Nature,  which  has 
placed  thefe  little  Stars  out  of  the  reach  of  our 
Eyes,  does  notfeem  to  have  made  them  for  us.  In 
Confequence  of  fuch  piaufible  Reafonings  is,  that 
we  ought  not  to  have  obferved  them  with  the  Te- 
lefcope ,  and  if  we  had  not,  it  is  certain  that  we  had 
been  great  Lofers  j  for  thefe  that  under ftand  ne¬ 
ver  fo  little  the  Principles  of  Geography  and  of 
Navigation,  know,  that  fince  the  Difcoveryof  Ju* 
piter\  Moons,  they  have  been  more  ufeful  to  us, 
with  refpeft  to  thofe  Sciences,  than  even  our  own 
Moon  \  and  that  they  ferve,  and  will  always  ferve 
more  and  more  to  make  our  Sea-Charts  incomparably 
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more  exaft  than  the  ancient  ones,  and  thereby 
will  probably  fave  the  Lives  of  an  infinite  number 
of  Sailors.  If  in  the  whole  Science  of  Aftronomy 
there  were  no  other  Advantage  than  that  which  is 
produced  by  the  Difcovery  of  Jupiter' s  Moons,  it 
would  fufficiently  juftifie  thofe  vaft  Calculations, 
thofe  conftantand  nice  Obfervations,  that  great  Ap¬ 
paratus  of  Inftruments  wrought  with  fo  much  Care, 
.and  that  noble  Edifice,  erefted  folely  for  the  Ufe  of 
this  Science.  In  the  mean  time  the  Mafs  of  Man¬ 
kind  either  knows  nothing  of  thefe  Satellites  or 
Moons  of  Jupiter ,  unlefs  it  be  by  hear-fay,  and 
very  confufedly,  or  are  entirely  ignorant  of  the 
Connexion  it  has  with  the  Art  of  Navigation ,  or  do 
not  fo  much  as  know  that  that  Art  is  become  more 
perfect  in  the  prefent  Age. 

Such  is  the  Fate  of  thofe  Sciences,  that  are  in 
the  hands  of  a  fmall  Number  ofPerfons  *5  the  Ad¬ 
vantage  of  their  Progrefs  is  invifible  to  the  greateft 
part  of  the  World,  efpecially  if  they  are  fhut  up  in 
fuch  Profeflions  as  do  not  make  a  great  Noife. 
Why  are  we  arrived  at  a  greater  Facility  in  this  Age 
to  carry  on  Rivers,  make  Canals,  and  eftablifh 
new  Navigations  ?  Why,  it  is  becaufe  we  under¬ 
stand  much  better  the  Art  of  Levelling  a  Country  5 
and  of  making  Sluices . 

Builders  and  Mariners  have  been  eafed  in  their 
Labours,  without  fo  much  as  difcovering  the  Skill 
of  the  Geometrician  that  help’d  them  \  they  have 
been  moved  in  a  manner,  as  the  Body  is  by  the  Soul, 
without  fo  much  as  knowing  it  j  the  reft  of  the 
World  are  yet  lefs  able  to  difcover  the  Genius 
which  preiides  over  any  Enterprize  3  and  it  is  with 

a  kind 
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a  kind  of  an  Ungratitude  that  the  Pubiick  enjoys 
the  Succefs  thereof. 

The  Science  of  Anatomy,  which  of  late  has  been 
fo  carefully  ftudied,  could  not  become  more  exad 
without  rendring  the  Art  of  Surgery  more  fafe  in 
its  Operations.  This  the  Surgeons  know  very  well ; 
but  thofe  that  reap  the  Benefit  of  their  Art,  know 
nothing  of  the  matter  ;>  And  how  lliould  they?  They 
muft  compare  the  Ancient  Surgery  with  the  Mo¬ 
dern  5  that  would  be  a  great  Study,  and  by  no 
means  agreeable  to  them.  The  Operation  has  fuc- 
ceeded,  and  that  is  enough j  What  need  is  there  of 
knowing  whether  in  another  Age  the  Succefs  would 
have  been  equal  ? 

Tis  amazing  to  confider  how  many  things  itand 
before  our  Eyes  without  our  perceiving  them:  The 
Shops  of  Artificers  fhine  on  all  Tides  with  Ingenui¬ 
ty  and  Invention,  which  neverthelefs  do  not  at- 
trad  our  Obfervations  Spedators  are  wanting  to 
the  moft  ufeful  Instruments  and  moft  ingenious 
Works,  and  nothing  would  be  more  Marvellous , 
to  fuch  as  knew  how  to  be  affeded  therewith. 

If  a  Society  of  Learned  Men  have,  by  their 
noble  Endeavours,  brought  to  a  greater  Perfection. 
Geotnetry ,  Anatomy ,  the  Mechanicksy  or  any  other 
ufeful  Science,  we  muft  not  pretend  to  feek  out 
this  remote  Spring  to  make  known  our  Obligati¬ 
ons  to  them,  and  to  do  Honour  to  the  Ufefulnefs 
of  their  Difcoveries.  It  will  always  be  more  eafie 
to  the  Pubiick  to  enjoy  the  Advantages  that  arife 
from  thence,  than  to  attain  to  the  Knowledge  there¬ 
of.  The  Determination  of  the  Longitudes  oy 
Jupiter's  Moons ,  the  Difcovery  of  the  Duffus  Tb°- 

racicuSy  a  more  convenient  and  exad  Method  of 

q  2  Levelling 
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Levelling  are  not  fuch  kind  of  Novelties  as  will 

make  a  noife  like  a  fine  Poem ,  or  an  eloquent  Ha¬ 
rangue,  /  , 

The  Advantage  of  the  Mathematieks ,  and  of 
Natural  Philofophy ,  tho’  indeed  not  very  evident, 
are  not  the  lets  folid  or  real.  If  Men  were  only 
®  be  confider’d  in  their  Natural  State,  nothing  is 
n  ote  ufeful  to  them,  than  that  which  tends  to  nre- 
ferve  Life,  and  to  produce  thofe  Arts  which  are  fo 
neceflary  and  fo  ornamental  to  Society. 

That  which  relates  to  the  Prefervation  of  Life, 
is  particularly  the  Objeft  of  Natural  Philofophy  \ 
and  with  this  view  it  is  divided  by  the  Society  in 
to  three  Branches,  which  makes  three  different  kinds 
of  Profeftbrs,  Anatomy,  Chymijlry  and  Botany.  If 
is  eafie  to  fee,  how  greatly  it  imports  us  to  know 
exaftly  Humane  Bodies,  and  the  Remedies  or  Me¬ 
dicines  that  may  be  drawn  from  Plants  and  Mine¬ 
rals. 

As  for  the  Arts,  the  Reckoning  up  of  which 
wou  ld  be  infinite,  fome  of  ’em  depend  upon  Na¬ 
tural  Philofophy ,  and  others  upon  Mathematieks. 

It  feerns  at  firft  that  if  one  would  only  regard 
what  is  profitable  in  Mathematieks ,  one  fhould  not 
cultivate  them  any  farther,  than  as  they  have  an 
immediate  and  fenfible  Relation  to  Arts,  and  leave 
all  the  reft  as  a  vain  Theory  :  But  fuch  an  Idea  of 
the  Mathematieks  would  be  very  falfe. 

The  Art  of  Navigation ,  for  inftance,  has  a  ne- 
ceffary  Connexion  with  AJlronomy ;  on  which  Ac¬ 
count,  the  Study  of  the  latter  can  never  be  car¬ 
ried  too  far  for  the  Intereft  of  the  former.  Agro¬ 
nomy  has  an  indifpenfible  occafion  of  Opticks '  on 
account  of  long  Perfpe&ive-Giafies  ,  and  both  the 

,  •  one 


The  P^E  FAC  E.  vii 

one  and  the  other,  as  well  as  all  the  Parts  of  Mathe- 
maticks,  are  founded  upon  Geometry  5 ,  and  if  you 
will  20  to  the  end  of  ’em,  even  upon  Algebra  it  lei t. 

Geometry ,  and  efpecially  Algebra  is  the  Key 
of  all  the  Enquiries  that  can  be  made  into  Magni¬ 
tude.  Thefe  Sciences, which  do  only  concern unem- 
felves  with  ab  ft  rafted  Relations  and  fimple  Ideas, 
may  appear  unfruitful,  fo  long  as  they  do  not  go 
out,'  asone  may  fay,  of  the  Intelleflual  Wot  d  ; 
but  mixed  Mathematick r,  which  defoend  to  Matter, 
and  which  confider  the  Motions  of  the  Star s,  the 
Augmentation  of’  Moving  Powers  ,  the  different 
Ways  made  by  the  Rays  of  Light  in  different 
Mediums ,  the  different  Effefts  of  Sound  by  the  Vi¬ 
brations  of  Strings ,  in  a  word,  all  the  Sciences 
that  difcover  the  particular  Relations  of  fenuble 
Magnitudes,  go  fo  much  the  farther,  ana  wit  1  o 
much  greater  Certainty,  as  the  Art  of  difcovering 
Relations  in  general  is  more  perfeft.  An  umverfai 
Inftrument  cannot  have  too  great  an  Extent,  nor  oe 
too  handy,  nor  too  eafie  to  be  applied  to  every 
thing  we  deftre  to  obferve-,  it  is  fo  uleful,  that  no 
Science  can  be  without  its  AtTiftance  \  for  which 
reafon  it  is,  that  among  the  Mathematicians  ot  the 
Academy,  from  whom  the  Publick  is  to  expect  any 
Advantage,  the  Geometricians ,  or  Algebraifts  make 
one  Clafs,  as  well  as  the  Ajlronomers  and  the  Me¬ 
chanics.  ,  .  .  f 

Neverthelefs  it  is  true, that  all  the  Speculations  ot 

pure  Geometry  or  Algebra  are  not  applicable  to  ule¬ 
ful  things  i  but  it  is  true  alfo,  that  the  moftpart  ot 
thofe  which  are  not  immediately  applicable,  do  ea 
to,  or  are  connefted  with  thofe  that  are  fo.  1  o  know, 
that  in  a  Parabola  the  Sub-tangent  is  double  tone 
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Correfpondent  AbjiJJe ,  is  a  Knowledge  very  barren  in 
it  felf  5  but  for  all  that,  one  cannot  without  it  at¬ 
tain  to  the  Skill  of  throwing  Bombs  with  that  Ex- 
aftnefs  of  which  we  are  now  Matters.  In  the 
Matbematicks ,  there  are  much  fewer  evident  Ufes, 
than  Propofitions  or  Truths  ^  and  it  is  well  if  the 
Concurrence  of  feveral  Truths  do  always  produce 
one  (ingle  Ufe.  Moreover,  there  are  Geometrical 
Speculations,  which  tho’not  immediately  applicable 
to  any  thing  ufeful,  may  in  the  Confequences  be¬ 
come  fo,  When  the  greateft  Geometricians  in  the 
Seventeenth  Century  fet  themfelves  to  Study  a 
new  Curve ^  which  they  called  a  Cycloide ,  it  was 
at  firft  but  a  pure  Speculation,  to  which  they  were 
excited  by  the  Vanity  of  excelling  each  other  in 
the  Difcovery  of  different  Theorems  :  They  them- 
lelves  did  not  pretend  to  labour  for  the  Publick 
Good  j  and  yet  it  has  happened,  that  their  diving 
thus  into  the  Nature  of  the  Cycloide  has  been  the 
occafion  of  advancing  Pendulums  to  the  utmoft  Per¬ 
fection,  and  meafuring  Time  with  the  greateft  Ex- 
aCtnefs, 

It  is  the  fame  with  Phibfophy  as  with  Geometry . 
The  Anatomy  of  Animals  fhould  feem  to  be  a  very 
indifferent  matter  to  us,  we  are  only  concerned  to 
know  the  Humane  Body  :  But  fuch  a  part,  which 
in  the  Bodies  of  Men  is  of  fo  nice  or  fo  confufed  a 
Strudure  as  renders  it  invifible,  becomes  fen  Able 
and  manifeft  in  the  Bodies  of  other  Animals, 
Hence  it  is,  that  even  Monfters  themfelves  are  not 
to  be  flighted,  I  he  Mechanifm  that  is  concealed 
in  one  Species  of  Creatures,  or  in  a  common  Stru- 
Cl:ure5  maybe  difclofed  in  another  Kind,^  or  in  an 
extraordinary  Compofltion  j  and  one  would  be 

apt 
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apt  to  fay  that  Nature  by  multiplying  and  diver- 
fifying  her  Works,  cannot  fometimes  avoid  difco- 
vering  her  own  Secret. 

The  Ancients  knew  the  Loacl-jlone ,  but  they 
were  acquainted  with  no  other  Quality  of  it.  Cave 
that  of  attracting  Iron.  Whether  it  was,  that  they 
did  not  much  value  a  Curiofity  which  led  them  to 
nothing ,  or  whether  they  had  not  the  Genius  ot 
making  Experiments,  it  is  certain  they  did  never 
examine  the  Nature  of  this  Stone  with  the  At¬ 
tention  that  was  due  to  it :  One  (ingle  further  Ex¬ 
periment  might  have  taught  ’em,  that  it  turns  of 
it  felf  towards  the  Poles  of  the  World,  and  had 
thrown  into  their  Hands  theineftimableTreafure  of 
the  Sea-Compafs.  They  did  in  a  manner  touch 
the  important  Difcovery  and  let  it  go  again  j  and 
if  they  had  allowed  a  little  more  time  to  a  Curio¬ 
fity  which  feemed  unprofitable,  the  hidden  Ad¬ 
vantage  would  foon  have  difcovered  it  felf. 

Let  us  always  be  heaping  up  Mathematical  and 
Vhyjical  Truths,  and  let  what  will  come  of  it,  the 
Rifque  cannot  be  great :  1  his  is  certain,  that  out 
of  fuch  a  Stock,  a  great  number  have  arifen  which 
have  been  found  to  be  exceeding  ufeful :  We  may 
juftly  prefume  that  we  (hall  draw  a  great  many 
from  the  fame  Well,  Chining  even  at  their  Birth 
with  a  fenfible  and  undoubted  Profit  \  others  there 
will  be,  that  muft  (lay  fome  time,  till  they  be 
ripen’d  and  their  Ufe  difcover’d  by  a  careful  Medi¬ 
tation,  or  a  lucky  Chance  :  There  will  be  others, 
which,  taken  fingly,  may  appear  barren,  and  per¬ 
haps  will  not  be  otherwife  till  we  think  of  coming 
nearthem :  Laftly,  and  at  the  word,  there  may 

be  fome  alfo  that  (hall  remain  for  ever  ufelefs. 

I  mean 
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I  mean  ufelefs  with  refped  to  Senfible  and,  as 
I  may  fay,  coarfe  Ufes,  for  otherwife  they  will 
not  be  fo.  An  Objed,  towards  which  we  turn  our 
Eyes  only,  becomes  more  clear  and  more  llluftrious 
when  the  neighbouring  Objeds,  which  we  do  not 
however  look  upon, are  enlighten’d  as  well  as  it,  for  it 
takes  advantage  of  the  Light,  which  they  commu¬ 
nicate  to  it  by  Reflexion.  Thus  the  Difcoveries 
that  are  vifibly  ufeful,  and  which  feem  only  to 
deferve  our  chief  Attention,  are  in  fome  manner 
illuftrated  by  others  that  are  thought  ufelefs.  All 
Truths  are  enlighten’d  by  each  other. 

It  is  always  ufeful  to  think  right,  even  upon 
ufelefs  Subjeds.  Tho’  Numbers  and  Lines  fliould 
abfolutely  lead  us  to  nothing  *5  yet  they  would  al¬ 
ways  be  the  only  certain  Sciences  that  are  bellowed 
upon  our  Natural  Lights,  and  they  would  ferve  to 
furnifli  our  Reafon  more  furely  with  the  firft  Ha¬ 
bitude,  and  the  firft  Turn  towards  Truth:  They 
would  teach  us  to  work  up  Truths  to  catch  the 
firft  Thread  of  them,  tho’  often  exceeding  fine  and 
altnoft  imperceptible,  and  to  follow  it  as  far  as  it 
could  lead  us  ,  in  a  word,  they  would  render 
Truth  fo  familiar  to  us,  that  upon  other  occafions 
we  might  difcover  it  with  the  firft  caft  of  the  Eye, 
and,  as  it  were,  almoft  by  Inftind. 

The  Geometrical  Genius  is  not  fo  confined  to 
Geometry ,  but  that  it  may  be  drawn  away  from  it, 
and  applied  to  other  Sciences.  A  Work  of  Morality, 
of  Politicks,  of  Criticifm,  perhaps  of  Eloquence  it 
felf,  will  be  more  beautiful,  all  other  Things  being 
equal,  if  it  be  performed  by  the  Hand  of  a  Geome¬ 
trician .  The  Order  and  Regularity,  the  Method 
and  Exadnefs,  which  fhine  in  good  Books  of  JatQ, 

may 
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may  be  firft  owing  to  that  Geometrical  Spirit, 
which  fpreads  it  felf  more  than  ever,  and  which 
in  fome  manner  draws  nearer  and  nearer,  even 
to  thofe  that  do  not  underhand  Geometry. 

Sometimes  a  Great  Man  gives  the  Mode  to  all 
thofe  of  his  own  Age ;  and  he  to  whom  the  Glory 
of  eftablifhing  a  new  Manner  of  Reafoning  is 
moft  juftly  due,  may  appear  to  have  been  fome 
excellent  Geometrician. 

Laftly,  Every  thing  that  raifes  us  to  Refle¬ 
xions,  which  altho’  purely  Speculative,  are  Great 
and  Noble,  is  an  Advantage  which  may  be  named  * 
Spiritual  and  Philofophical  for  the  Mind  has  its 
Wants  as  well  as  the  Body,  and  they  are  perhaps 
of  as  large  an  Extent  too.  It  will  know ,  and  all 
that  can  be  known  is  neceflary  to  it  ^  and  nothing 
proves  more  plainly  how  much  it  is  deftined  to 
the  finding  out  Truth  nothing  perhaps  is  more 
Glorious  for  it  than  the  Pleafure  it  tafts,  and  fame- 
nines,  in  fpight  of  it  felf,  in  the  dryeft  and  moft 
thorny  Study  of  Algebra . 

But  without  changing  the  common  Idea’s  of 
Things,  and  without  having  recourfe  to  Advantages 
that  may  appear  too  fubtile  and  too  refined,  we  may 
pofitively  aflert,  that  both  the  Matbematicks  and 
Philofophy  have  Parts  in  them  which  are  only  cu¬ 
rious,  and  this  is  common  to  them,  with  other  Sci¬ 
ences,  that  are  generally  allowed  to  be  very  ufefuf 
fuch  as  Hijlory ,  Sec. 

Hi/lory  does  not  furnifli,  in  its  utmoft  Extent, 
Examples  of  Virtue,  nor  Rules  for  the  Conduftof 
our  Lives  :  Befides  which,  it  is  only  a  Representa¬ 
tion  of  perpetual  Revolutions  in  Humane  Affairs, 
of  the  Rife  and  Fall  of  Empires,  of  Manners,  Cu- 

ftoms. 
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ftoms  and  Opinions,  which  are  continually  fucceed- 
ingone  another;  in  a  word,  of  all  that  rapid  Motion, 
which  altho5  infenfible,  whirls  every  thing  about  with 
it;  and  is  always  changing  the  Face  of  the  Earth. 

It  we  would  fet  one  Curiofity  againft  another, 
we  fhail  find,  that  inftead  of  this  Motion  which 
toffes  about  Nations  and  overturns  States,  producing 
others  out  of  their  Ruin,  Philofophy  confiders  the 
great  and  univerfal  Motion,  by  which  the  whole 
Courfe  of  Nature  is  put  into  Order,  which  has 
hung  up  the  heavenly  Bodies  in  different  Spheres, 
which  kindles  and  extinguifhes  the  Stars,  and 
which  by  always  following  unchangeable  Laws, 
produces  an  infinite  variety  of  Effeds.  If  the 
amazing  Difference  of  the  Manners  and  Cuftoms 
of  Nations  is  fo  agreeable  to  be  refleded  on,  it  muff 
alfb  be  an  ext  ream  ly  great  Fleafure  to  confider  the 
vail  Diverfity  in  the  Compofition  of  the  different 
Kinds  of  Animals,  with  refped  to  their  different 
Fundions,  to  the  Elements  where  they  live,  to 
the  Climates  they  inhabit,  and  to  the  Food  by 
which  they  are  fubfifted.  The  mod  curious  Stroaks 
in  Hiftory  can  hardly  be  compared  to  thePbofphori, 
to  cold  Liquors,  which  being  mingled  together, 
produce  Heat  or  Flame  ;  to  Trees  of  Silver ;  to  the 
aim  oft  Magical  Sports  of  the  Load-flone ;  and  an 
infinite  number  of  Secrets  that  Art  has  difcavered, 
by  watching  clofely,  and  curioufly  prying  into  Na¬ 
ture.  In  a  word,  Philofophy  traces  and  unravels,  as 
much  as  pofiible,  the  Footfteps  of  that  infinite  Wif- 
dom  and  Underftanding  which  has  produced  all 
Things ;  whereas  Hijlory  has  only  for  it  Objeds  the 
irregular  Effeds  of  the  Paffions  and  Caprices  of 
Men,  and  a  train  of  Events  fo  wliirafical,  that  it 
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was  formerly  fuppofed,  that  they  were  governed 
and  direXedby  a  blind  and  fenfelefs  Divinity. 

We  muft  not  count  among  the  fimple  Curio- 
fities  of  'Natural  Philofiophy ,  thofe  fublime  Refle¬ 
xions  upon  the  Author  of  the  Univerfe,  to  which 
it  direXly  leads  us.  That  great  Work,  always  more 
wonderful  in  proportion  to  its  being  better  known, 
give  us  fo  high  an  Idea  of  its  Author,  that  we 
perceive  our  Minds  overwhelmed  with  Admiration 
and  RefpeX. 

Above  all,  Aflronomy  and  Anatomy  are  the  two  Sci¬ 
ences  which  do  mod  fenfibly  offer  to  our  Thoughts 
two  great  CharaXers  of  the  Creator  j  the  one  his 
Immenfity  by  the  Diftances ,  Magnitude  and  Number 
of  Heavenly  Bodies  the  other,  his  infinite  Wifi* 
dom  by  the  Mechanifim  of  Animals .  Thus  true 
Philofophy  is  exalted  even  to  a  kind  of  Theology . 

The  different  Views  of  the  Mind  of  Man  are 
almoft  infinite,  and  Nature  is  quite  fo:  So  that 
we  may  daily  expeX  Difcoveries  either  in  Mathe - 
maticks  or  Phyficks ,  that  will  procure  us  new  Rinds 
of  Profit  or  Pieafure.  Reckon  up  all  the  different 
Ufes  that  could  be  made  of  the  Mathematicks  about 
a  hundred  Years  ago,  none  of  'em  come  near  the 
Glajfies  with  which  they  have  furnifhed  us  lines 
that  Time,  and  which  are  a  new  Organ  of  Sight, 
that  we  durft  not  have  expeXed  from  the  Hands  of 
Art.  How  great  would  have  been  the  Surprize  of 
the  Ancients,  if  any  one  had  told  ’em,  that  thete 
Pofterity  would  one  Day,  by  the  help  of  certain 
Inftruments,  have  difeovered  an  infinite  number  of 
ObjeXs,  which  they  were  not  capable  of  feeing  a 
Heaven  unknown  to  them,  Plants  and  Animals  of 
which  they  did  not  fo  much  as  expeX  the  Exi¬ 
gence  ? 


xiv  Ihe  ?'  (i{_  E  F  A  C  E. 

Hence  ?  The  Naturalifts  had  already  made  a  great 
number  of  Curious  Experiments,  but  the  Inven¬ 
tion  of  the  Air-Pump  has  within  half  a  Century 
produced  a  vaft  Number  more  of  a  quite  new 
Nature,  and  which  by  Ihewing  us  Bodies  in  a  Space 
void  of  Air,  reprefents  them  to  us  as  tranfported 
into  a  World  different  from  our  own,  in  which 
they  experience  fuch  Changes  as  we  could  have 
formed  no  Notion  of.  Perhaps  the  excellent  Geo¬ 
metrical  Methods  which  are  invented  or  brought  to 
Perfedion  from  time  to  time,  will  at  laft  Ihew  us 
the  End  of  Geometry,  that  is  to  fay,  the  Art  of 
making  Difcoveries  in  that  Science,  which  is  all  j 
but  Philofophy,  that  contemplates  an  Objed  of  an 
unbounded  variety  and  fruitfulnefs,  will  always  find 
Obfervations  to  make,  and  Occafions  of  enriching 
it  felf,  and  will  keep  the  Advantage  of  being  a  Study 
that  can  never  be  quite  compleated. 

So  many  things  that  remain  Hill,  and  which  will 
probably  always  remain  to  be  known,  give  a  handle 
to  the  affeded  Difcouragement  of  thofe  who  do 
not  care  to  enter  among  the  Thorns  of  Phyficks. 
And  in  order  to  render  natural  Knowledge  con¬ 
temptible,  People  often  fall  into  an  Admiration  of 
Nature,  and  maintain  that  (he  is  incomprehensible. 
In  the  mean  time  Nature  is  never  fo  wonderful, 
nor  fo  much  efteemed,  as  when  fhe  is  belt  under- 
ftood  :  It  is  true,  that  that  which  is  known  is  very 
little  in  Comparifon  of  that  which  remains  yet  un¬ 
known  j  fometimes  even  that  which  we  do  not 
know,  is  juft  what  it  fecms  we  ought  chiefly  to 
apply  our  felves  to.  For  inftance,  we  do  not  know, 
at  leaft  not  certainly,  why  a  Stone  thrown  up  into 
the  Air  falls  back  again  ,  but  we  know  very  well 
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the  Caufe  of  the  Rainbow ,  why  it  never  exceeds 
a  certain  Heighth  j  why  its  Breadth  is  always  the 
fame  j  why  when  there  are  two  Rainbows  at  once, 
the  Colours  of  one  are  turned  up-fide  down  with 
refpeft  to  the  other,  &c.  and  yet  how  much  more 
fimple  a  Phenomenon  does  the  Fall  of  a  Stone 
from  the  Air  appear,  than  that  of  a  Rainbow  ?  but 
however,  tho’  we  do  not  know  all,  yet  we  are  not 
ignorant  of  all  neither  :>  tho’  we  are  ignorant  of 
that  which  appears  to  the  moft  fimple,  yet  we  un¬ 
derhand  fome  of  thofe  Things  that  are  of  a  more 
complex'd  Nature  ^  and  if  we  ought  to  fear  that  our 
Vanity  often  flatters  us  with  the  Hopes  of  attaining 
the  Knowledge  of  things  that  are  not  made  for  us, 
it  is  no  lefs  dangerous,  if  we  fuffer  our  felves  fome- 
times  to  be  perfwaded  by  our  Sloth,  that  we  are 
condemned  to  a  State  of  greater  Ignorance  than  we 
really  are. 

We  may  be  allowed  to  reckon  that  the  Sciences  are 
but  juft  born,  either,  becaufe  that  among  the  Ancients 
they  were  always  in  a  very  imperfed  Condition,  or 
becaufe  their  Footfteps  have  been  almoft  wholly 
worn  out,  during  the  long  Darknefs  of  the  barba¬ 
rous  Ages  ,  or,  laftly,  becaufe  we  were  not  got  into 
the  right  way  of  tracing  ’em  till  within  a  Century. 
If  we  fliould  examine  hiftorically  the  Progrefs  they 
have  already  made,  in  fo  Ihort  a  fpace  of  Time, 
in  fpight  of  the  falfe  Prejudices  that  they  were 
forced  to  break  thro’  on  all  Sides,  and  which  have 
long  refilled  ’em,  fometimes  even  in  fpight  of  the 
ftrange  Obftacles  of  Authority  and  Power  j  in 
fpight  of  the  little  Zeal  that  People  have  had  for 
Knowledges  remote  from  common  Cuftoms  j  in 
fpight  of  the  fmall  number  of  tLearned  Men,  wrho 

have 
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have  devoted  themfelves  to  fuch  Labours,  in  fpigW 
of  the  weak  Motives  to  engage  them  therein ,  we 
fhould  be  aftonifh’d  at  the  Greatnefs  andSwiftnefs 
of  their  Progrefs,  feeing  fo  many  new  ones  pro¬ 
duced,  as  it  were,  out  of  nothing,  infomuch  that  we 
fhould  carry  our  Hopes  too  far  perhaps  for  the  time 
to  come. 

The  more  Hopes  we  have  that  our  Advances  will 
be  happy,  the  more  we  are  obliged  to  confider  the 
Sciences,  at  leaft  that  of  Natural  Philofophy,  as 
lying  at  prefent  in  their  Cradle.  Wherefore  the  Bu- 
finefs  of  the  Academy  is  only  as  yet  to  make  an 
ample  Provifion  of  Obfervations  and  well-attefted 
Fads,  which  may  be  one  Day  the  Foundation  of  a 
Syftem  •,  for  Systematical  Philofophy  mull  flay 
till  the  Experimental  furnilhes  her  with  neceffary 
Materials,  before  (lie  proceed  to  Building. 

For  fuch  a  Colledion  of  Materials,  nothing  but 
Societies,  and  thofe  too  encouraged  by  the  Prince, 
can  fucceed  in  making  and  preparing  it :  Neither 
the  Lights,  neither  the  Cares,  nor  the  Life,  nor  the 
Purfe  of  any  Private  Man  are  equal  to  it.  There  is 
required  too  great  a  Number  of  Experiments,  and 
of  two  many  different  Kinds,  and  a  too  frequent  Re¬ 
petition  of  the  fame,  too  great  a  Variation  of  the 
Manner  of  ’em,  and  too  much  Time  to  be  fpent  in 
them  for  any  one  Man  whatever.  The  Caufe  of 
the  leaft  Effed  is  almoft  always  involved  in  fo  ma¬ 
ny  Folds  and  Intricacies,  that  unlefs  one  unravels 
them  with  vaft  care,  one  tiiuft  not  hope  that  they 
will  difclofe  themfelves. 

At  prefent  the  Academy  of  Sciences  does  not  fet 
about  Nature  but  in  little  Parcels  :  No  general 

Syftem  for  fear  of  falling  into  thofe  ralh  ones, 
—  —  - -  -  which 
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which  do  but  too  well  accommodate  the  Impatience 
of  our  Minds,  and  which  being  once  eftablilhed 
do  oppofe  the  Truths  that  prefent  themfelves  to 
our  View.  To  Day  we  make  fure  of  one  Fad,  to 
Morrow  of  another  that  has  no  Relation  to  the  for¬ 
mer.  We  venture  fometimes  to  guefs  at  Caufes, 
but  then  we  produce  ’em  for  no  more  than  Con¬ 
jectures.  Thus  the  Collection  which  the  Academy 
offers  to  the  Publick,  is  compofed  of  Pieces  that 
are  loofe  and  independent  on  each  other,  of  which 
each  private  Man,  who  is  the  Author,  is  refpon- 
fible  for  the  FaCts  and  Experiments,  and  of  which 
the  Society  does  not  allow  the  Conclufions,  but 
with  all  the  ReftriCtions  of  a  clifcreet  Sceptictfm . 

The  time  will  come,  perhaps,  that  thefe  fcatteFd! 
Members  may  be  brought  into  a  regular  Body,  and 
if  they  are  fuch  as  we  wi(h  them,  they  will  ahnoft 
form  themfelves  feveral  diftinCt  Truths,  as  foon 
as  they  are  in  a  fufficient  Number,  do  fo  lively 
offer  to  the  Mind  their  Relations  and  mutual 
Dependencies,  that  it  fliould  feem,  that  after  having 
been  feparated  from  each  other,  by  a  kind  of  Vio¬ 
lence,  they  naturally  endeavour  to  be  re-united* 


b  RULES 


Xvm 


RULES  and  ORDERS 


Appointed  by  the 

KING 

F  O  R  T  H  E 


T 


OF  THE 


Royal  Academy  of  Sciences. 


HE  King  being  defirous  to  give  Marks 
of  his  AffeCtion  to  the  Royal  Academy 
of  Sciences,  has  refolved  upon  the 
following  Regulations,  which  his  Ma- 
jefty  expects  fhall  be  punctually  complied  with. 

'  !"♦ 


The  Academy  (hall  always  remain  under  the  Pro¬ 
tection  of  the  King,  and  receive  his  Orders  by  fuch 
of  the  Secretaries  of  State,  as  his  Majefty  lhall  ap¬ 
point  to  deliver  them. 


II.  The 


XIX 


Orders  for  the  Government ,  See. 

II.  ; 

*  * 

The  laid  Academy  (hall  always  be  compofedof 
four  Sorts  of  Academijls ,  Honoraries ,  Penfioners , 
A  foci  rites  and  Pupils  ,  the  fir  IT  Ciafs  to  be  com- 
pofed  of  Ten  Perfons,  and  the  three  others  of  Twen¬ 
ty  each  ;  and'  none  (hall  be  admitted  into  any  of 
thefe  four  Glades,  but  by  the  Choice  and  Appro¬ 
bation  of  his  Majefty. 

III. 

The  Honoraries  fhali  always  be  Inhabitants  of 
the  Kingdom,  arid  recommendable  by  their  Skill  in 
the  Mathematicks  :  Orie  of  thefe  fhali  be  Prefident  j 
but  all  of  ’em  excluded  from  being  Penfioners. 

IV. 

The  Penfioners  fhali  always  be  Inhabitants  of 
Paris  j  three  of ’em  Geometricians,  three  AJlrono- 
mers,  three  Mechanics,  three  Anatomifts ,  three 
Chymijls ,  three  Botanijls ,  one  Secretary ,  and  one 
Treafurer  }  and  when  it  fhali  happen  that  any  one 
of  thefe  is  called  to  any  Office  or  Employment, 
obliging  him  to  live  out  of  Paris,  his  Place  fhali 

be  filled  up  by  another,  in  the  fame  manner  as  if 
he  were  Dead. 

"  V. 

Among  the  AJfociates,  confifling  of  the  like 
number  as  the  Penfioners,  Twelve  fhali  always  be 
Inhabitants  of  the  Kingdom,  two  of  whom  fhali 
apply  themfelves  to  Geometry,  two  to  Aflroriomy, 
two  to  the  Mechanicks,  two  to  Anatomy,  two  to 
Chymiflry ,  and  two  to  Botany  :  The  eight  remain¬ 
ing  may  be  Foreigners,  and  allowed  to  apply  them- 
feives  to  luch  of  the  above-mentioned  Sciences,  as 
fhali  be  moft  fuitable  to  their  Genius  and  Studies. 
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VI. 

The  Pupils  fliall  be  fuch  as  are  fettled  in  Paris , 
and  each  of  them  muft  apply  hitnfelf  to  that  par¬ 
ticular  Science  of  which  the  P  enfioner-Academifl , 
under  whofe  Tuition  he  is  put,  fliall  make  Profef- 
fion  :  x4nd  if  they  fhould  be  called  to  any  Employ¬ 
ments,  requiring  them  to  refide  in  fome  other 
Place,  their  Offices  fliall  be  vacant  as  if  they  were 
Dead. 

VII. 

T  o  fill  the  Place  of  an  Honorary  Member,  the 
Society  fliall  chufe  by  Plurality  of  Voices,  a  Per- 
fon  to  be  recommended  to  the  King  for  his  Appro¬ 
bation. 

vm. 

1  o  fill  the  Place  of  a  Penfloner ,  three  Perfons 
iliall  be  named,  of  whom  two  at  leaft  are  to  be 
AjJociates  or  Pupils ,  and  their  Names  fliall  be  laid 
before  his  Majefty,  to  the  end,  that  he  may  chufe 
one  out  of  'em. 

IX 

I  o  fill  the  Place  of  an  Ajfociate ,  the  Academy 
fliall  chufe  two  Perfons,  one  of  whom,  if  not  both, 
to  be  taken  out  of  the  Number  of  the  Pupils ,  and 
their  Names  laid  before  the  King,  that  he  may  be 
pleafed  to  chufe  one  of  them. 

X. 

To  fill  the  Place  of  a  Pupil ,  each  of  the  Penfmers 
may  chufe  one,  whom  he  fliall  offer  to  the  So¬ 
ciety  for  their  Confideration,  and  he  upon  whom 
the  Majority  of  Voices  falls,  fliall  be  propofed  to 
his  Majefty.  '' 
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XI.  •' 

N  o  Perfon  fhall  be  propofed  to  the  King,  in  or¬ 
der  to  be  put  into  any  of  the  abovementioned  Places 
of  Academifl ,  unlefs  he  be  a  Man  of  found  Morals 
and  known  Probity. 

XII. 

N  o  Man  that  is  a  Regular  Ecclefajlick,  or  be¬ 
longs  to  any  Order  of  Religion,  fhall  be  propofed 
unlefs  it  be  to  fill  the  Place  of  an  Honorary  Aca¬ 
demifl. 

XIII.  / 

None  fhall  be  propofed  to  the  King,  for  the 
Places  of  Penjioner  or  AJfociate ,  but  fuch  as  have 
diftinguifh’d  themfelves  by  fome  confiderable  Work 
which  they  havepublifhed  }  by  fome  Courfe  made 
with  Reputation  in  the  Science  they  profefs  \  by 
fome  Machine  of  their  own  Invention  jor  fome  par¬ 
ticular  Difcovery. 

XIV. 

None  fhall  be  propofed  for  the  Places  of  Pen¬ 
jioner  or  AJfociate ,  unlefs  they  have  attained  to 
the  Age  of  25  Years  at  leaft. 

XV. 

None  fhall  be  propofed  for  the  Places  of  P u- 
pil,  unlefs  they  be  at  leaft  20  Years  old. 

XVI. 

The  ordinary  Meetings  of  the  Academy  fhall 
be  kept  in  the  King's  Library  every  Wednefday  and 
Saturday  \  but  if  either  of  thefe  Days  happen  to  be 
a  Holiday,  the  Meeting  fhall  be  the  Day  before. 

XVII. 

Each  Meeting  fhall  laft  at  leaft  two  Hours, 
that  is  to  fay,  from  Three  to  Five  in  the  Afternoon. 


b  3 


The 


xxii  Orders  for  the  Government  of 

XVIII. 

The  Receffes  or  Vacations  of  the  Academy  (hall 
begin  upon  the  1 8th  of  September,  and  end  the 
i  ith  of  November ,  befides  which  there  (hall  be  no 
Meetings  during  the  1 5  Days  of  Eafter ,  Wbitfon- 
Week,  and  from  Chrlftmas  to  Twelfth-day. 

XIX. 

T he  Acadejnifls  (hall  diligently  attend  at  every 
Meeting  5  and  none  of  the  Penfi oners  be  abfent 
above  two  Months  for  his  own  particular  Affairs, 
without  his  Majefty’s  exprefs  Leave,  unlefs  it  be 
in  the  time  of  the  Vac  ations. 

xx. 

I T  having  been  found  by  Experience,  that  there 
are  a  great  many  Inconveniencies  in  thefe  Works  to 
which  the  Academifls  apply  themfeives  in  common  } 
each  one  (hall  chufe  a  particular  Objeft  of  his  Stu¬ 
dies,  and  by  the  Account  he  (hall  give  of  it  in  the 
Meetings  he  (hall  endeavour  to  enrich  the  Academy 
by  his  Difcoveries,  and  improve  himfelf  at  the  fame 
time  by  their  Obfervations. 

XXL 

At  the  beginning  of  each  Year,  every  Penfoner 
Academifl  (hall  be  obliged  to  give  an  Account  in 
Writing  to  the  reft  of  the  Body,  what  Work  he 
defigns  chiefly  to  engage  in  }  and  the  other  Aca - 
demifs  (hall  be  defired  to  give  the  like  Declara¬ 
tions  of  their  Defigns. 

XX II. 

T  H  o'  each  Academifl  be  obliged  to  apply  him- 
tell  chiefly  to  fuch  things  as  relate  to  the  particular 
Science  in  which  lie  is  engaged  }  yet  every  one 
fliall  be  exhorted  to  extend  his  Enquiries  into  all 
that  may  be  ufeful  and  curious  in  the  feveral  Parts 

of 
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of  the  Mathematicks ,  in  the  different  Courfe  of 
Arts,  or  that  may  any  way  relate  to  the  Know¬ 
ledge  of  Natural  Hiftory  and  Philosophy . 

5  xxi  i  r. 

AT  every  Meeting,  two  at  ieaft  of  the  Pensioners 
Academics,  (hall  be  obliged,  in  their  tarns,  to  bring 
fame  of  their  particular  Obfervations  ;  as  for  the 
Afj'ociates ,  they  (hall  always  have  the  Liberty  to 
propofe  theirs  likewife  ^  and  all  that  are  prefent, 
whether  Honorary  Pensioner s9  or  AJSooiates,  may, 
according  to  the  Order  of  their  Science,  make 
their  Remarks  upon  what  has  been  propofed }  but 
the  Pupils  (hall  only  fpeak  when  they  are  defired 
by  the  Prefident. 

XXIV. 

All  the  Obfervations  brought  by  the^  Acade- 
mifls  to  the  Meetings,  (hall  be  by  them,  the  fame 
Day,  delivered  in  Writing  to  the  Secretary,  to  the 
End,  that  Recourfe  may  be  had  to  them  upon 
occafion. 


XXV. 

All  the  Experiments  that  (hall  be  related  by 
any  Academift ,  (hall  be  repeated  bv  him,  if  pof- 
fible,  at  the  Meeting,  or  at  Ieaft  at  Home  in  private, 
when  fome  of  the  Academifts  are  prefent. 

XXVI. 

The  Academy  (hall  take  great  care,  that  upon  all 
occafions,  when  the  Members  happen  to  be  of  dif¬ 
ferent  Opinions,  no  Expreflions  of  Anger  or  Con¬ 
tempt  be  ufed  by  them  againft  each  other,^  neither 
in  Difcourfe  nor  Writing :  and  whenever  they  hap¬ 
pen  to  oppofe  the  Sentiments  of  any  Learned  Men 
whatever,  they  (hail  be  exhorted  to  fpeak  oi  him 
with  Refpeft* 
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'  XXVII. 

The  Academy  fhall  take  care  to  maintain  a 
Corefpondence  with  all  the  Learned  Men,  either 
in  Paris,  or  other  Provinces  of  this  Kingdom,  or 
even  in  foreign  Countries,  to  the  end,  that  they  may 
be  readily  informed  of  all  that  paffes,  either  in  Ma- 
thematicks  or  PhyJicks ;  and  when  they  come  to  fill 
up  the  Vacancies  of  Members,  Preference 'is  given 
to  thofe  Learned  Men  who  have  been  mold  punctual 
in  fuch  kind  of  Correfpondencies. 

XXVIII. 

The  Academy  (hall  appoint  fome  of  their  Mem¬ 
bers  to  read  all  the  valuable  Pieces  that  appear  in 
Phyficks  or  Mathematicks ,  whether  in  France  or 
elfewherey  and  the  Perfon  to  whom  any  fuch 
Pieces  is  referr’d,  fhall  make  his  Report  to  the 
Company  without  Criticifing  upon  it,  and  only  re- 
prefent  what  may  be  ufeful  in  it. 

XXIX. 

The  Academy  fhall  repeat  all  the  conliderablar 
Experiments  that  have  been  made  eifewhere,  and 
fhall  note  upon  their  Books  the  Conformity  or  Dif¬ 
ference  between  their  own,  and  others  Obferva- 

tions. 

XXX. 


I F  any  of  the  Members  propofe  to  Print  a  Book, 
it  fhall  be  firft  fubmitted  to  the  Examination  of  the 
Academy  j  and  no  Approbation  of  it  fhall  be  given, 
till  it  has  been  quite  read  in  the  Publick  Meetings, 
or  at  leaf!  not  till  after  an  Examination  and  Report 
of  it  has  been  made  by  fuch  Perfons  to  whom  it 
fhall  have  been  referr’d  :  And  none  of  the  Mem¬ 
bers  fhall  put  his  Title  of  Aeademijl  at  the  Head 
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of  any  Work  which  he  Publilhes,  unlefs  it  has 
been  thus  firft  approved  by  the  Academy. 

XXXI. 

The  Academy  (hall  examine,  if  his  Majefty 
orders  it,  all  the  Machines  for  which  his  Patent  or 
Priviledge  is  defired  by  the  Inventors,  and  fhall 
certifie  whether  they  be  New  and  Ufeful  ;  and  the 
Inventors  of  fuch  as  have  been  approved  (hall  be 
obliged  to  leave  a  Model  with  the  Academy. 

.  XXXII. 

The  Honorary  Fenf oners  and  Ajfociates  Aca¬ 
demics ,  (hall  have  Voices  when  the  Debate  is 
only  about  Sciences. 

XXXIII. 

The  Honorary  and  Fenjioner  Academifls  fhall 
have  Voices  in  all  Elections,  and  other  Affairs  re¬ 
lating  to  the  Society,  and  all  (hall  be  determined; 
by  Balotting. 

XXXIV. 

Such  as  are  not  of  the  Academy  may  not  af- 
fift,  nor  be  admitted  into  the  Ordinary  Meetings, 
unlefs  it  be  when  they  are  introduced  by  the  Se¬ 
cretary,  in  order  to  propofe  fome  New  Machine,  or 
other  Difcovery. 

XXXV. 

Ev  E  R.  y  Body  fhall  be  admitted  into  the  Pub- 
lick  Meetings,  which  are  to  be  held  twice  a  Year, 
the  firft  the  Day  after  St.  Martins ,  and  the  other 

the  Day  after  Eafter. 

XXXVI. 

The  Frefident  and  the  Honorary  Members  fhall 
fit  at  the  upper  end  of  the  Table  :  The  Penfioners 
on  each  fide  of  theTable,the  Ajfociates  at  the  lower 

End 
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end,  and  the  Pupils  each  one  behind  the  Academift 
to  whom  he  belongs. 

XXXVII. 

It  (hall  be  the  care  of  the  P reft  dint,  that  good 
Order  be  kept  at  every  Meeting  }  and  he  (hall  give 
an  exa£t  Account  to  the  King,  or  to  that  Secretary 
of  State,  to  whom  his  Maielty  lhall  refer  him 
of  all  Matters  relating  to  the  Academy. 

XXXVIII. 

In  all  Meetings,  the  Prefident  lhall  caufe  the 
different  Matters  to  be  fairly  Debated,  take  the 
Opinion  of  every  one  that  has  a  right  of  Votin® 
according  to  their  Order,  and  lhall  determine  the 
Queftion  by  the  Plurality  of  Voices. 

XXXIX. 

The  King  lhall  appoint  a  Prefident  the  firffc 
Day  of  every  Year ;  but  tho’  a  new  Nomination 
be  neceffary  each  Year,  yet  he  may  be  continued 
during  his  Majefty’s  Pleafure  j  and  whereas  the 
faid  Prefdent  may  be  obliged  to  be  abfent  fome- 
times,  either  thro’  Indifpofition,  or  on  account  of 
his  private  Affairs,  the  King  will  be  pleafed  at  the 
fame  time  to  appoint  another  Academift ,  who  lhall . 
fupply  the  Prejulenfs  Abfence. 

^  :'v  XL. 

The  Secretary  lhall  be  very  punftual  in  Col¬ 
lecting  the  Subftance  of  all  that  is  propofed,  de¬ 
bated,  examined  and  refolved  in  the  Meetings, 
and  lhall  enter  an  Account  of  it  in  the  Journal  of 
each  Day,  and  regilter  the  Books  or  Papers  that  have 
been  read  :  He  lhall  Sign  all  the  Accounts  that 
lhall  be  given  thereof,  either  to  the  Members  of 
the  Society,  or  to  any  others  that  may  be  con¬ 
cerned  to  have  them  j  and  every  Year  at  the  end 
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of  December,  he  (hall  publifh  an  Extraft  from  his 
Renders,  or  a  Rational  Hi  ft  dry  of  the  moft  re¬ 
markable  Tran  ('actions  of  the  Society. 

XL  I. 

The  Regifters,  Titles  and  Papers  concerning 
the  Academy ,  (hall  always  reamain  in  the  Hands  of 
the  Secretary,  to  whom  they  (hall  be  deliver  d  by 
an  Inventory,  which  the  Prejident  (hall  make  of 
them  :  And  at  the  end  of  every  Year,  the  faid  In¬ 
ventory  fhall  be  collated  by  the  Prejident ,  and  aug¬ 
mented  with  every  thing  that  has  been  brought  in, 
during  the  faid  Year. 

X  L II. 

The  Secretary  (hall  be  perpetual,  and  when 
thro’  Sicknefs,  or  any  other  juft  Caufe,  he  be  h in¬ 
dr  ed  from  attending,  he  may  appoint  fuch  of  the 
Academifts  as  he  thinks  fit,  to  take  the  Minutes  in 
his  ftead. 

X  L 1 1 1. 

The  Treafurer  (hall  keep  all  the  Goods ,  Books , 
Inflruments ^Machines,  and  other  curious  Things  be¬ 
longing  to  the  Academy  \  and  when  he  enters  upon 
his  Office,  the  Prefident  fhall  deliver  them  all  to 
him  by  an  Inventory  and  at'  the  end  of  every 
Year,  he  (hall  infert  into  the  faid  Inventory  all  that 
has  been  added  (ince  the  laft  Year. 

XL  IV. 

When  any  Learned  Man  (hall  defire  to  fee 
any  of  the  Things  committed  to  the  Cuftody  of  the 
Treasurer ,  he  (hall  take  care  to  (hew  them  \  but 
he  (hall  permit  nothing  to  be  taken  from  the  Place 
where  it  is  kept,  without  an  Order  in  Writing 
from  the  Academy , 

The 
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XLV. 

The  Treafurer  fhall  be  perpetual,  and  when 
thro’  any  Lawtul  Impediment  he  cannot  fulfil  the 
Duties  of  his  Place,  he  may  fubftitute  forae  Aca- 
demifl  during  his  Abfence. 

XL VI. 

x  o  facilitate  the  Impreflion  of  the  feveral 
Works  that  may  be  compofed  by  the  Academifis , 
the  King  allows  them  to  chufe  a  Bookfeller ,  to 
whom,  in  Confequence  of  fuch  Choice,  his  Maje- 
fty  will  grant  the  neceffary  Priviledges  for  Print¬ 
ing  and  Difperfing  the  Works  of  any  Member  as 
foon  as  they  fhall  be  approved  of  by  the  Academy. 

It  L  V 1 1* 


For.  encourageing  the  Academifis  to  continue 
their  Labours,  his  Majefty  will  continue  to  pay 
them  their  Ordinary  Penfions  and  will  moreover 
grant  them  extraordinary  Gratifications,  in  propor¬ 
tion  to  the  Merit  of  their  Works. 

XLVIII. 

F  o  R  the  Affiftance  of  the  Academifis  in  their 
Studies,  and  to  facilitate  the  Means  of  perfeding 
their  refpedive  Sciences ,  the  King  will  continue 
to  allow  the  necelfary  Charges  for  making  the  fe- 
veral  Experiments  and  Difcoveries  of  every  Aca- 


X  L I X. 

•i  * 

To  recompence  the  diligent  Attendance  of  Mem¬ 
bers,  at  the  Meeting  of  the  Academy ,  the  King  will 
diftribute  at  every  Meeting  forty  Jettons  to  all 
the  Penfioners  as  fhall  be  then  prefent. 

I—/  • 

I T  is  his  Majefty’s  Pleafure,  that  the  prefent 
Regulation  be  read  at  the  next  Meeting,  and  en¬ 
tered 
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tered  into  the  Books,  to  the  End,  that  it  may  be 
punctually  obferved  according  to  the  Form  and 
Tenor  thereof  and  if  -any  of  the  Members  neg- 
left  or  refufe  to  comply  therewith,  the  King  will 
caufe  him  to  be  punilhed  according  to  the  Nature 
of  the  Cafe. 

Done  at  Ver failles,  2  6.  Jan.  1699. 

Signed  L  EW I S. 

And  lower,  Vhelypeaux. 

\  ;  -v.  ?  *  '  \  v  ‘  \  ,  '  t  v 

By  Vertue  of  this  Regulation,  the  Academy  of 
Sciences  became  a  Corporation,  eftablifhed  by 
Royal  Authority. 

It  is  a  very  numerous  Body,  including  under 
different  Titles  the  molt  famous  Perfons  in  any  of 
the  Sciences,  and  even  fuch  as  are  like  to  become 
fo.  ,  .A 

Among  them  are  to  be  found,  not  only  the  molt 
Learned  in  all  the  Provinces  of  Trance ,  but  alto 
thofe  of  other  Countries. 

The  Academy  is  continually  recruited  from  with’ 
in  it  felf  3  and  thofe  who  may  in  time  become  the 
Principal  Members,  may  begin  early  to  form 
themfelves  for  it. 

At  the  fame  time  there  is  always  room  for 
Strangers  of  Merit. 

The  Academy  has  Correfpondents  in  all  Places 
where  there  are  Sciences,  and  draws  to  it  felf  the 
firft  News,  and  the  firfl  Fruits  of  mo  flof  the 
Difcoveries  that  are  made  Abroad. 
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PREFACE.) 

The  different  Methods  of  coming  into  this  Bo¬ 
dy  are  proportioned  to  the  different  Views  cF 

andt° the 

^efe  Regulations,  the  Members  are  engaged 
more  ftrongly  than  ever  to  their  refpeftive  La- 
bour^,  and  even  to  great  Diligence  therein. 

1  h t  Academy  does  alfo  become  hereby  much  more 
knovvn  to  the  Pubiick,  as  well  as  the  Bufmefs  in 
which  it  is  engaged,  and  the  Taffe,  the  Fruit 'and 
the  Spirit  of  Sciences  may  be  much  more  eafily 
communicated  Abroad.  7 

a  t^ar,  ^ie  Regulations  had  been  read  in  the 
Affembly,  the  Abbot  Bignon  communicated  the 
following  Lb  1  TER  from  Monfieur  de  Pontchar- 
train  to  him  the  bid  Abbot. 


Sir, 

IN  Confequence  of  the  Regulations  made  by 
,  tbe  Kin&  the  Twenty  fixth  Inftant ,  for  the 
Koyal  Academy  of  Sciences,  1  have  'laid  before  his 
Maje/ty  a  Lijl  of  the  Members ,  who  at  prefent 
compofe  that  Body,  viz.  you yourfelf  Sir,  the  Mar¬ 
quis  de  L  Hopitai,  the  Father  Trutchet,  Captain 
Renau,  Monf.  de  Mallezieu,  Father  Malebranche, 
and  Father  Gouye,  Honorary  Academics:  Abbot 
Galfois,  the  Sieur  Roile  and  the  Sieur  Vangnon 
Geometricians  ;  the  Sieurs  Caffini,  de  la  Hire  and 
Le  Fevre,  Aftronomers ;  the  Sieurs  Filleau  des 
Billets,  Jaugeon  and  Daiefme,  Mechanics ,  the 
Sieurs  du  Hamel,  du  Verney  and  Mery,  Anato- 
mills^  the  Sieurs  Bourdelin,  Homberg,  and  Boul- 
duc,  Chy  miffs  y  the  Sieurs  Dodart,  Marchand, 
and  Tournefort,  Botanifts  j  the  Sieur  de  Foiite- 
iiCile,  Secretary  j  the  Sieur  Couplet,  Treafurer  j 

and 
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and  Penfioners  j  the  Sieurs  Liebnitz,  Tfchirnaus, 
and  GmkWimm, Foreigners  the  Sieurs  Maraldi  and 
Ke<^is,  Geometricians  the  Sieurs  Caffini  the  Son , 
and  de  la  Hire  the  Son ,  Aftronomers  the  Sieurs 
Chazelles,  and  de  Lagny,  Mechanics  j  the  Sieurs 
Tauvry,  and  Bourdelin  the  Son ,  Anatom  lfts  j  the 
Sieurs  de  Langlade  and  Lemery,  Chymifts  ^  the 
Sieurs  Maurin  de  St.  Vidor,  and  Maurin  Toulon, 
Botanifts  and  Affociates :  Under  the  Sieur  Varig- 
non,  the  Sieur  Carree,  Pupil  i,  under  the  Sieur 
Caffini,  Aftronomer,  the  Sieur  Monty,  Pupil  ^ 
under  the  Sieur  Homberg,  the  Sieur  Geofroy,  Pu¬ 
pil  •  under  the  Sieur  Couplet,  his  Son,  Pupil. 
His  Majefty  was  pleafed  to  jhew  his  particular  Sa- 
tisfaBion  of  the  Merit  and  Diligence  of  each  of  the 
above-mentioned  ijentlemen,  and  does  approve  of  and 
confirm  them  in  their  refpeFtive  Places  :  But  you 
miifi  obferve,  that  the  Sieur  Dodart  is  approved  of 
for  a  particular  reafon,  for ,  his  Employment  of 
Phyfician  to  the  Princefs  of  Com,  obliging  him  to 
live  with  that  Princefs  out  of  Paris,  according  to 
the  fourth  Rule,  he  would  be  excluded  from  the 
Number  of  the  Penfioners  nor  would  the  King  con¬ 
tinue  him  in  it,  but  for  the  reafon  above-mentioned, 
and  for  his  long  (, landing  in  the  Academy,  but  this 
fhall  not  be  made  d  Precedent.  The  King  has  moreover 
commanded  me  to  let  you  know,  that  you  fhou.d  im - 
meditely  proceed  to  the  Elea  ion  of.Perfons  fit  for  the 
Places  that  remain  to  be  filled,  according  to  the 
aforefaid  Regulations.  I  am  Sir, 

Your  mod  Affectionate, 
rerfaiiiet  the  And  moft  Humble  Servant, 

aS  tk,Jan.  16519. 

Ppntch  art  r  inn . 

As 
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As  by  this  Letter,  the  King  appointed  federal 
New  Members y  there  was  a  very  agreeable 
Confufion  (to  which  we  were  not  accuftomed)  at 
the  following  Meeting  :  For  both  the  Old  Mem¬ 
bers,  fome  of  whom  had  not  been  very  exadt  in 
their  Attendance,  failed  not  to  be  prefent :  and  all 
the  New  Ones  did  likewife  take  PofTeffion  of  their 
I  laces,  which  made  a  great  Appearance  in  one  of 
the  irtialieft  Chambers  of  the  King’s  Library.  But 
this  Diforder  was  quickly  at  an  end,  the  Abbot 
Bignon  having  ranged  all  of  them  in  their  proper 
Places,  by  which  means  the  learned  Men  of  dif¬ 
ferent  Kinds,  a  Geometrician ,  for  Example,  and  an 
Anatomijl  were  fet  next  each  other  j  and  as  thofe 
Gentlemen  do  not  fpeak  the  lame  Language,  there 
was  no  danger  of  interrupting  the  Publick  Bufinefs 
by  Private  Converfations. 

At  this  Meeting,  which  was  the  firft  of  the 
New  Academy }  •  the  firft  thing  confider’d,  was, 
the  Obligations  we  lay  under  to  Monf.  Pontchar - 
train.  It  was  unanimoully  refolved  that  we 
fhould  go  in  a  Body,  with  the  Abbot  Bignon  at 
the  Head  ot  us,  to  give  him  our  moft  humble 
Thanks  for  the  Kftablilhment  he  had  been  fo  kind 
to  obtain  ot  the  King  for  us,  and  to  defire  the  Con* 
tinuation  of  his  Protection. 

The  Academy  alfo  appointed  a  Committee  to 
wait  upon  the  Abbot  Bignon,  their  Prejident,  with 
their  Acknowledgments  for  the  lhare  he  had  had  in 
their  Eftablilhment. 

After  which  foveral  Meetings  were  wholly 
fpent  in  putting  us  into  that  Pofture  which  was  re¬ 
quired  by  our  New  Regulation. 


They 
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They  began  by  filling  up  the  vacant  Places 
of  the  Honorary  and  AJJociate  Academifls^  arid 
of  their  Pupils ,  purfuant  to  their  new  Rules  and 
Orders.  The  new  Honorary  Members  propofed 
by  the  Academy ,  and  afterwards  approved  by  the 
King,  were,  according  to  the  Order  of  Time,  the 
following  Gentlemen  :  Monfieur  Fagon  the  firft 
Phyfinan  to  His  Majefty ,  the  Abbot  de  Louvois * 
and  Monfieur  de  Vauban . 

The  new  Afociates ,  according  to  the  fame  Order, 
Were  .Monfieur  Hartfoeker ,  Meffieurs  Bernoulli 
Brothers,  Monfieur  Newton  and  Moufieur  Viviani9 
Foreigners  \  the  new  Pupils  were  Monfieiir 
Burlet ,  Dd&or  of  Phyfick,  under  Monfieur 
Dodart  j  Monfieur  Berger ,  Batchelor  of  Phy^ 
lick,  under  Monfieur  Tournefort }  Monfieur  Boulduo 
the  Son  under  his  Father \  Monfieur  Tuillier * 
Batchelor  of  Phyfick,  under  Monfieur  Bourdelin  5 
Monfieur  Chevalier  under  the  Abbot  Gallon Mon¬ 
fieur  Littre ,  Dr.  of  Phyfick,  under  Monfieur  Du« 
hamel\  Monfieur  Poupart  under  Monfieur  Mery  j 
Monfieur  Simon  de  Valhebert  under  Monfieur  Fdn* 
tenelle  the  Secretary  ,  Monfieur  Parent  under 
Monfieur  des  Billettes  \  Monfieur  de  Senne  under 
Monfieur  Jaugeon  \  Monfieur  Reneaumey  Batche¬ 
lor  of  Phyfick,  under  Monfieur  Marchand  j  Mott- 
fieur  Amontons  under  Monfieur  le  Fevre  \  Mori- 
fieur  Du  Torrar  under  Monfieur  Rolle  ^  Monfieiir 
Lieutaud  under  Monfieur  de  la  Hire  j  Monfieur 
dii  Vemey  under  his  Brother  ^  and  Monfieur  de  Bedii - 
villiers  under  Monfieur  Dalefme  Monfieiir  Sait - 
veur ,  who  has  been  many  Yeats  in  the  Academy v 
was  continued  in  the  fame,  under  the  Charafter  of 
a  Veteran* 
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They  next  confider’d  about  a  Seal  and  a  Device 
for  the  Company. 

The  Seal  was  a  Sim ,  the  Emblem  of  the  King 
and  of  the  Sciences,  between  Three  Fleur  de  Lys  j 
and  the  Device  was  a  Miner vay  encompalTed  with 
the  Inftruments  of  the  Sciences  and  Arts  ,  with 
this  Latin  Motto,  Invenit  &  Perjicit. 

But  among  all  thefe  Preliminary  Meetings,  the 
moft  confiderable  was  that,  in  which  all  the  Pen - 
boner  Academijls  gave  an  account  in  Writing  of  the 
Vvorks  in  which  they  were  engaged,  and  when 
they  hoped  to  finilh  them.  This  was  a  kind  of  a 
Vow  which  they  made  at  this  new  Birth  of  the 
Society  ^  and  the  greateft  Part  of  the  Ajjbciates 
and  Pupils,  did  the  fame,  tho’they  were  not  obliged 
to  it.  Some  of  thofe  Academijls  have  already  dis¬ 
charged  their  Promife,  and  their  Works  have  ap¬ 
peared  in  Publick. 

All  the  Members  prefent  did  likewife  name  the 
feveral  Perfons  with  whom  they  (hould  enter  into  a 
Correfpondence  upon  the  Bufinefs  of  Sciences,  whe¬ 
ther  in  France  or  in  Foreign  Countries }  and  the 
Secretary ,  in  the  Name  of  the  Academy ,  difpatched 
Letters  to  all  thefe  Correfpondents,  defiring  them 
to  maintain  a  regular  Commerce  with  the  refpe- 
ftive  Members. 

ft  was  eafie  to  obferve  that  thefe  Preliminaries, 
tho5  unavoidable,  appeared  heavy  to  the  Company, 
which  was  impatient  to  enter  upon  ferious  Bufi¬ 
nefs,  at  which  at  laft  it  arrived,  and  from  that 
time  its  Hijlory  takes  notice  of  nothing  elfe, 
but  Obfervations  and  Difcourfes  propofed  in  the 
Meetings 


But 
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But  we  muft  not  pafs  by  one  Fad  which  Gra¬ 
titude  and  even  the  Glory  of  the  Academy  renders 
abfolutely  neceffary  to  be  mentioned  in  our  Hi- 
ftory,  and  this  is  a  new  Favour  bellowed  upon  us 
by  his  Majefty,  who  inftead  of  the  little  and  clofe 
Chamber  in  his  Library,  has  given  us  a  fpacious 
and  magnificent  Apartment  in  the  Louvre  j  and  the 
firft  Meeting  after  Eafter,  which  according  to  the 
Regulations  made  in  February  1699.  was  to  be 
Publick,  was  held  in  the  faid  new  Apartment. 
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THE 

LIVES 

O  F  T  H  E 

French  Philofophers , 

Late  Members  of  the  Royal 
Academy  of  Science?. 


PART  I. 


Tk  LIFE  of  Mon  few  Bourdeun. 

aLaudius  Bourdelin ,  was  born  in  the 
Year  1621,  at  a  Place  called  Villa, 
Branca,  near  Lyons  j  he  loft  both  Fa¬ 
ther  and  Mother  whilft  he  was  very 
Young,  and  was  brought  to  Baris. 
Being  left  in  a  dangerous  Age  and  Country,  he 
applied  himfelf,  of  his  own  accord,  to  the  Study 
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of  Greek  and  Latin,  with  a  defign  to  learn  Phyjick 
and  Cbymijlry ,  which  have  fince  been  his  only  Em¬ 
ployment  during  the  fpace  of  above  5 6  Years. 

In  a  final!  time  he  acquired  a  great  Reputation, 
not  only  by  his  exad  and  faithful  Preparation  of 
Medicines,  which  he  diflributed  to  every  Body  at 
an  equal  and  reafonable  Rate  ^  but  alfo  by  his 
Knowledge  of  Diftempers,  upon  which,  without 
any  Fee,  he  gave  mqdeffcr  and,  very  often,  happy 
Advice,  tho5  he  never  poiitively  allured  any  of  his 
Patients  that  they  fhould  recover  >  People  put  a 
very  great  Trpft  in  him.  He  did  not  approve  of 
Bleeding  excepting  in  the  Apoplexy  *,  and  vve  have 
feen  him  cure,  without  that  Method,  a  great  num¬ 
ber  of  acute  and  inflammatory  Diftempers,  fuch  as 
Plurefes ,  the  Lefluxiom  On  the  Breaft,  Quinfies , 
5ec. 

When  the  Royal  Academy  of  Sciences  was  fet  up 
by  Motif.  Colbert,  in  the  Year  1 666,  who  applied 
all  his  Care  to  chufe  proper  Members,  Monf.  Hour- 
delin  was  adopted  into  their  Number,  under  the 
Chara&er  of  Chymift ,  and  he  prefently  applied 
himfelf,  in  Conjunction  with  Monf.  Du  Oofs,  to  en¬ 
quire  into  the  Mineral- Waters  of  the  Kingdom. 
He  afterwards  made  a  great  number  of  Experiments 
upon  the  Mixture  of  Juices  of  Plants,  or  Spirits 
and  Saits  of  Minerals,  with  Arterial  or  Venous 
Blood,  or  with  the  Bile,  Gall  and  Lymph  of  Ani¬ 
mals.  He  traced  the  Analyfis  of  all  the  Plants  he 
could  procure  with  the  utmoft  Diligence  and  Ex- 
aftnefs,  and  has  very  much  contributed  tp  the  Per¬ 
fection  of  that  Method,  which  the  Academy  had  a 
mind  to  purfue  as  far  as  they  could.  He  likewife 
attempted  the  Analyfis  of  Oyls,  by  the  means  of 
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his  Invention,  which  has  difcover’d,  in  a  great 
meafure,  the  Nature  of  that  kind  of  mixed 
Bodies.  In  a  word,  he  has  fliewn  the  Society  near 
2oo  o  Analyfes  of  all  forts  of  Bodies,  and  has  either 
executed  or  invented  the  greateft  part  of  the  Chy- 
mical  Operations  that  have  been  made  in  that  So¬ 
ciety  for  more  than  thirty  Years. 

He  died  the  1 5.  OBober .  1699*  being  aged  about 
fourfcore  Years,  and  met  Death  with  all  the  Con¬ 
stancy  of  a  Philofopher,  and  a  good  Man. 

He  left  two  Sons,  both  of  them  Academicians, 
one  of  ’em  Member  of  the  Academy  of  Sciences ,  the 
other  of  that  of  Infcripiions  :  His  Place  of  Penfio- 
nary  Chymift  has  been  filled  by  Monfieur  Lemery , 
who  was  his  Alfociate. 


Aniel  Tauvry,  born  in  the  Year  1 669. 

'  *  was  the  Son  of  Ambrofe  Tauvry ,  a  Phy- 
JS  fie&n  the  Town  of  Laval.  His  Fa- 
th-er  taught  him  Latin  and  Philofophy, 
and  he  found  in  him  fuch  happy  Difpofitions  to¬ 
wards  Learning,  that  he  made  him  difpute  publick- 
ly  upon  a  Thefis  in  Logick  at  the  Age  of  Nine 
Years  and  a  half,  and  about  a  Year  after,  upon  ano¬ 
ther  General  and  Problematical  Ihefis  in  Philojo- 
fhy.  Afterwards  Monfieur  Tauvry ,  the  Father, 
who  was  Phyfician  of  theHofpitalof  Laval ,  taught 
his  Son  af  the  fame  time  both  the  Theory  of  Phy- 
fick,  and  the  Practice  alfo,  upon  the  difeafed  Per¬ 
sons  in  the  faid  Hofpital.  But  to  the  End  that  he 
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might  be  yet  better  inftrudecl  in  that  Profeflion,  he 
lent  him  to  Paris,  as  foon  as  he  was  13  Years  old  } 
and  two  \  ears  after  the  Young  Man  was  made 
Doftor  of  Fhyfick  in  the  Univerfity  of  Angers  : 
During  the  three  fir  ft  Years  after  he  had  taken  his 
Degree  he  fet  himfelf  clofe  to  the  Study  of  Ana¬ 
tomy  ;  and  at  the  Age  of  Eighteen,  publifhed  a 
Book  called  Rational  Anatomy ,  I  cannot  for¬ 
bear  giving  you  the  exad  Periods  of  the  Studies  of 
fo  hopeful  a  young  Man  :  From  Anatomy  he  pailed 
on  to  the  Knowledge  of  Medicines,  and  compofed 
his  Tieatife  Ale  die amenxs  when  he  was  but  21 

IteaFS  Old,  Some  time  after,  upon  the  King’s  for¬ 
bidding  Foreign  Phyficians  to  pra&ife,  he  prefent- 
ed  himfelf  to  the  faculty  of  Paris ,  and  was  by 
them  admitted  ad  eundem  :  He  doubled  his  Dili¬ 
gence  in  a  Profeffion  which  he  had  embraced,  as 
it  were  from  the  Cradle  ^  and  as  his  Mind  was 
fruitful  ip  Reflexions,  and  that  his  Reading  and 
Experience  continually  furnifhed  him  with  Matter5 
lie  published  another  Book,  intituled.  The  New 
Practice  in  acute  THJlempers ,  and  all  Juch  as  de¬ 
fend  on  the  Fermentation  of  Liquors,  This  Work 
appeared  in  1678, 

I  knew  him  about  that  Time,  and  conceiv’d  a 
great  Efreem  for  him,  I  had  the  Honour  to  be  a 
Member  01  the  Academy,  and  a  Right  to  name  a  Pu- 
fd^l  thought  1  could  not  make  a  better  Prefent  to 
the  Society,  than  that  of  Monf.  Tauvry  j  and  tho* 
my  Nomination  did  not  do  him  fo  much  Honour  as 
he  deferred,  yet  his  deQre  of  being  admitted  into 
inch  an  illuftrious  Body,  made  him  wave  that  Scruple. 

In  1699,  the  King  honoured  the  Academy  with 
a  new  Regulation,  making  feveral  new  Members, 

and 
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and  advancing  the  old  ones.  ’Twas  then  that 
Monfieur  Tauvry  was  raifed  from  the  Degree  of 
Pupil  to  that  of  Ajfociate.  Soon  after  he  engaged 
againft  Monfieur  Mery ,  in  the  famous  Difpute  of  the 
Circulation  of  the  Blood  in  the  Fcetm,  and  upon  that 
occafion  publilhed  hisTreatife  of  the  Generation  and 
flour  ifbment  of  the  Foetus  in  1700.  This  Difpute 
occafioned  perhaps  the  Diftemperof  which  he  died  3 
for  as  his  Adverfary  was  a  great  Man,  he  labour’d 
very  hard,  and  robb’d  himfelf  of  a  great  part  of 
his  Reft  to  penetrate  into  the  bottom  of  the  Matter 
in  Queftion,  and  in  the  mean  time  continued  the 
Rra&ice  of  his  Profeffion.  However  it  was,  his 
Natural  Difpofition  to  an  Afthma  increafed  to¬ 
wards  the  Beginning  of  the  Year  1701.  He  died 
of  the  Phtifck  in  the  Month  of  February,  aged  3 1 
Years  and  a  half.  It  appears  fufficientiy  by  what 
has  been  faid  of  him,  that  he  had  a  great  Vivacity 
and  Penetration  of  Mind.  To  the  great  Skill  he 
had  in  Anatomy,  he  joyned  the  Talent  of  happily 
guefling  at  the  Ufe  of  Structures,  and  in  general 
he  had  the  Gift  of  framing  Syftems.  It  is  very 
likely  that  he  would  have  Alined  in  the  Practice  of 
Phyfick,  tho’  he  had  neither  Patrons,  Clubs,  nor 
Art  to  let  himfelf  out  3  his  Merit  began  already  to 
procure  him  an  Admittance  into  feveral  confiderable 
Families,  by  which  I  know  his  Lois  has  been 
much  lamented.  His  Place  of  Ajfociate  has  been 
filled  by  Monfieur  Littre ,  who  was  before  the 
Pupil  of  Monfieur  Duhamel. 
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Dr, TuiUier ,  Son  of  Monfieur  TuiUier ; 
|  j  4  Regent  Dodor  of  the  Faculty  of  Phyfick 
at  Paris,  born  18.  Jan.  1674.  was  at 
fir  ft  defigned  for  the  Study  of  the  Law, 
and  began  to  diftinguifli  himfelf  therein  at  the  Age 
of  22  Years  but  his  natural  Inclination  for  Phy¬ 
fick,  foon  induced  him  to  abandon  the  Pra&ice  of 
the  former  •,  he  applied  himfelf  therefore  to  the 
latter  \  and  at  the  Age  of  2  6.  was  admitted  Regent 
Dodor  with  great  applaufe. 

He  came  into  the  Academy  in  the  Year  1699.  in 
the  Quality  of  Pupil  to  Monfieur  Bourdelin  y  and 
as  Monfieur  Lernery  fucceeded  Monfieur  Bourdelin 
in  the  Office  of  Stipendiary  Academijl ,  Monfieur 
TuiUier  became  his  Pupil  alfo. 

In  1702.  He  was  appointed  Phyfician  of  the 
Hofpital  of  Keyferwert,  and  as  the  Siege  of  that 
place  lafied  a  great  while,  by  the  vigorous  Defence 
of  the  Marquis  da  Blainville ,  its  Govemour,  Monf. 
TuiUier  had  fo  many  Sick  and  Wounded  under  his 
Care,  that  the  Fatigue  and  Trouble  thereof  threw 
him  into  a  continued  malignant  Fever,  of  which  he 
died  June  2.  in  the  fame  Year, 

His  Place  of  Pupil  to  Monf.  Lernery  was  natural¬ 
ly  filled  by  Monf.  Lernery  the  Son,  who  had  been 
before  the  Pupil  of  Monf.  Tournefort. 

The 


7 


^ _ Ifelncentlut  Viviani,  a  Gentleman  of  Florence, 

^Fm  was  born  in  that  City  the  5 th  of  April, 
1622.  atthe  Ageof  t 6  Years  he  [earn’d 
Logick,  and  his  Preceptor,  who  was  a 
Monk,  told  him  that  the  beft  Logick  was  Geome¬ 
try  :  And  as  the  good  Geometricians  (who  at  this 
Day  are  not  very  common)  were  very  rare  at  that 
Time,  in  all  Tuft  any  there  was  but  one  Mafter  of 
the  Mathematkks ,  who  was  alfo  of  a  Religious 
Order,  and  under  him  Monfieur  Viviani  began  his 


Study. 

The  great  Galileo  was  at  that  Time  very  aged, 
and,  according  to  his  own  Expreffion,  had  loft 
thofe  Eyes,  by  which  he  had  difcovered  a  Neva 
World.  '  He  had  not  however  forfaken  his  Studies 
neither  his  Inclination,  nor  his  furprifing  Succefs, 
would  fuffer  him  to  leaveoff :  He  therefore  made 
ufe  of  fome  young  People,  who  ferved  him  inftead 
of  Eyes,  and  whom  he  had  the  Pleafure  to  Form. 
Monfieur  Viviani  had  hardly  ftudied  Geometry  a 
Year,  when  he  became  fit  to  be  taken  in- by  Gali¬ 
leo,  and  as  it  were,  to  be  adopted  by  him  j  which 
happen’d  in  the  Year 

About  3  Years  after  he  likewife  took  into  his 
Family  the  famous  Evangelijla  Torricelli ,  and  died 
about  three  Months  after,  at  the  Age  of  77  Years  y* 
a  rare  Genius,  and  whofe  Name  we  fhall  always  fee 
at  the  Head  of  fome  of  the  moft  important  Difcove- 
ries  upon  which  our  Moderp  Philofophy  is  found- 

Monf. 
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Monfieur  Viviani  had  then  lived  three  Years 
with  Galileo,  that  is  to  fay,  from  17  to  20 
being  happily  born  for  the  Sciences,  and  full  of 
that  vigour  of  Mind  which  Youth  produces,  it  is 
not  ft  range  he  profited  extreamly  by  the  Leflons  of 
fo  excellent  a  Mafter;  but  it  is  much  more  fo, 
that  notwithftanding  the  great  Difproportion  of  their 
Age,  he  had  conceived  a  paflionate  Friendfhip,  and 
lively  Tendernefs  for  his  Mafter  Galileo  :  He  calls 
himfelf,  every  where,  the  Scholar,  and  the  laft 
Scholar  too,  of  the  great  Galileo,  for  he  has  long 
furvived  his  Collegue  Torricelli :  He  never  put  his 
Name  to  any  of  his  Works,  but  with  that  Chara¬ 
cter,  and  always  took  an  occafion  to  mention  his 
great  Mafter,  and  fometimes  even,  (which  fhews 
the  Sincerity  of  his  Heart)  without  any  Neceffity  : 
He  never  named  the  Name  of  Galileo,  without 
paying  Homage  to  it ;  and  one  may  eafily  perceive 
that  he  did  not  do  it  with  any  Defign  of  equaling 
himfelf  to  that  great  Perlbn,  or  to  derive  any  part 
of  his  Merit  upon  himfelf;  the  Stile  of  Tendernefs 
is  eafily  diftinguifhable  from  that  of  Vanity, 

After  the  Death  of  Galileo  he  fpent  two  or  three 
Years  in  the  Study  of  Geometry,  without  any  Inter¬ 
ruption,  and  it  was  then  that  he  formed  the  Defign 
of  his  Divination  upon  Arifleus.  To  explain  the 
Meaning  of  that  Divination,  we  muft  trace  a  little 
back  the  Hiftory  of  the  Ancient  Geometricians. 

Pappus  of  Alexandria,^.  Mathematician  in  thefitne 
of  Theodofius,  mentions  in  fome  places  an  Arifleus, 
■whom  he  calls  the  Elder,  to  diftinguifti  him '  from 
another  Arifleus,  who  waslikewifea  Geometrician, 
but  lived  after  him  -.Arifleus  the  Elder  had  compofed 
five  Books  of  the  Solid  Places ,  that  is  to  lav,  accord- 
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ing  to  the  Explanation  of  Pappus  himfelf,  of  the  three 
Conic  Set! ions.  He  could  not  be  later  than  Eucli  de, 
whofe  Elements  we  have,  and  confequently  he 
lived  about  300  Years  before  Jefus  Chrifl  j  thofe 
five  Books  are  quite  loft. 

Monfieur  Viviani  being  very  well  verfed  in  the 
Geometry  of  the  Ancients,  and  regreting  the  Lofs 
of  agreat  number  of  their  Works,  undertook,  when 
he  was  but  24  Years  old,  to  repair  it,  at  leaf!  in 
part,  by  following,  as  far  as  it  was  poffible,  their 
Track,  and  endeavouring  to  guefs  at  what  they 
fhould  have  told  us.  If  it  be  ever  permitted  to 
Men  to  divine,  it  is  upon  this  occafion,  in  which, 
if  one  be  not  fure  to  find  juft  what  one  looks  for, 
one  is  at  leaft  fure  of  finding  nothing  to  the  contrary, 
and  of  always  meeting  with  an  Equivalent. 

Whilft  Monfieur  Viviani  was  at  work  to  draw 
out  of  his  own  Stock  the  five  Books  of  Arijleus , 
upon  the  Solid  Places,  or  Conic  Sections,  he  was 
crofted  by  a  great  number  of  different  Affairs,  fuch 
as  Domeftick  Cares,  Sickneffes,  and  Publick  Works, 
in  which  he  was  employed  by  the  Princes  of  the 
Houfe  of  Medicis,  by  whom  his  Merit  was  already 
found  out,  and  alfo  rewarded. 

He  was  fifteen  Years  together  without  being 
able  to  enjoy  that  Tranquility  which  is  fo  necef- 
fary  for  deep  Studies  }  in  the  mean  time,  that  of 
Geometry,  which  does  not  ufe  to  let  People  reft, 
when  flie  has  once  taken  Poffeilion  of  them,  pur- 
fued  him  in  the  midft  of  his  various  Avocations , 
and  he  devoted  to  her  all  the  Moments  he  had 
to  breath  in,  and  then  conceived  the  Projed  of 
a  Work  in  which  he  fhould  have  occafion  for 
gueffing  again. 
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Apollonius  Pergms ,  fo  called  from  a  City  of 
Pamphylia ,  and  who  lived  about  250  Years  before 
Jefus  Chrijl ,  had  colleded  all  that  had  been  writ 
about  Conic SeSHm  before  his  Time  by  Arifteus, 
Eudoxus  of  Cnida ,  Menxcbmm,  Euclides Jonon 
Thrafidius  and  Nicoteles,  ’twas  he  who  firft  gave 
the  Names  of  Parabolo?iy  Hyper  baton  and  Elhpfis 
to^the  Three  Conic  SeSions ,  which  do  not  only 
diftmguilh,  but  defcribe  them  too.-  He  had  com-' 
pofed  eight  Books,  which  came  down  entire  to  the 
Time  of  Pappus  of  Alexandria .  Pappus  made  al 
kind  of  Introduction  to  that  Work  ,  and  gave  the 
necetfary  Lemmas  for  the  Uhd^rftanding  of  it. 

Since  then  the  Four  laid  Books  of  Apollonius 
are  loft. 

It  appears  by  the  Epiftle  of  Apollonius  to  Eu- 
demus ,  and  by  Eutocius  the  Afcalonite ,  a  younger 
Author  than  Pappus ,  that  in  the  Five  Books  of 
the  Conics  of  Apollonius ,  he  treated  of  the  greateft  - 
and  the  fmalleft  Right  Lines,  which  we  call  at 
prefent,  the  Queftions  de  Maxbnis  &  Minimis . 

Monfieur  Viviani  leaving  Ariftem  for  a  while*, 
turned  his  .Thoughts  to  the  reftoring,  after  the 
fame  manner,  the  Fifth  Book  of  Apollonius ,  and 
employed  himfelf  therein  during  the  fifteen  Years 
of  his  feveral  Diftra&ions. 

In  the  Year  1658,  the  famous  John  Alphonfus 
Borelli ,  Author  of  the  excellent  Book,  De  Mot u 
Animalium, ,  palling  thro5  Florence,  found  in  the  great 
Duke’s  Library  an  Arabick  Manufcript  with  this 
Latin  Infcription,  Apollonii  Pergai  Conicorum  Libri 
O80.  He  judged  by  all  the  external  Marks  lie 
could  difcover,  that  this  was  effeftively  the  Eight 
entire  Books  of  Apollonius  j  and  the  Great  Duke 

allowed 
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allowed  him  to  carry  the  Manufcript  to  Rome ,  that 
it  might  be  tranflated  by  Abraham  Ecchaelenjis 
the  Maronite ,  Profeffor  of  the  Oriental  Lan¬ 
guages. 

Thereupon  Monfieur  Viviani  who  was  unwil¬ 
ling  to  lofe  the  Fruit  of  what  he  had  coileded. 
for  his  Conjedures  upon  the  Fifth  Book  of  Apol¬ 
lonius,  took  all  the  neceffary  Meafures  to  convince 
the  World,  that  all  that  he  had  done  was  only 
Guefs-work  :  He  procured  authentick  Teftimo- 
nials  that  he  did  not  underftand  Arabick,  and 
for  greater  Proof,  that  he  had  never  feen  the  Ma¬ 
nufcript  :  He  prevailed  with  Prince  Leopold,  Bro¬ 
ther  to  the  Great  Duke  Ferdinand  the  Second,  to 
mark  with  his  own  Hand  his  Papers  in  the  Condi¬ 
tion  they  were  then  in  ;  nay,  he  would  not  fo 
much  as  fuffer  Monfieur  Borelli  to  fend  him  any 
Account  of  what  Ecchaelenjis  might  have  dilco- 
ver’d  in  tranflating  the  Manufcript  ;  in  fine,  he 
hurried  on  his  Conjedures,  and  in  the  Year  1659* 
publifhed  them  under  the  following  Title,  Be 
Maxims  &  Minimis  Geometrica  Divinatio  in  quin- 
turn  Conicorum  Apollonii  Pergai  adhuc  de/ide - 
ratum .  This  was  the  firft  Work  he  publiChed; 
In  the  mean  time  Abraham  Ecchaelenjis ,  who 
underftood  nothing  of  Geometry ,  affifted  by 
relli ,  a  great  Mathematician,  but  who  knew  as  little 
of  Arabick,  labour’d  in  the  Tranllation  of  the  aforer 
faid  Manufcript  of  Apollonius .  He  found  that  it 
had  been  done  by  an  Author  named  Abdphath% 
who  lived  at  the  end  of  the  Tenth  Century,  and 
that  the  whole  Eighth  Book  of  it  was  wanting. 

In  1661,  Ecchaelenjis  published  his  Tranfiadon 
of  the  Fifth,  Sixth  and  Seventh  Books.  Then  it 

was 
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was  that  the  Learned  comparedMonf.Fwwwi’s  Con¬ 
jectures  with  the  Truth,  and  it  appear’d  that  he  had 
much  more  than  conjectur'd,  that  is  to  fay,  that 
he  had  gone  a  great  way  farther  than  Apollonius 
himfelf  upon  the  fame  Matter. 

After  fo  lingular  and  happy  an  Incident,  he 
was  engaged  in  a  Bufinefs  of  a  quite  different  kind, 
in  which  however  his  Deftiny'put  him  upon  con¬ 
tinuing  the  Works  of  the  Ancients.  Tacitus  relates 
in  the  Firft  Book  of  his  Annals,  that  after  the 
Overflowing  of  the  River  Tiber,  which  had  done 
great  Damage  to  Rome  in  the  .Reign  of  Tiberius, 
the  Senate  fought  for  Means  to  prevent  the  like 
Inconvenience  for  the  Future  \  that  which  moft 
naturally  occurred,  was  to  turn  away  the  Rivers 
and  Lakes  that  fell  into  the  Tiber.  But  among 
all  the  Rivers  the  moft  eafie  to  be  turned  was  the 
Clanis,  now  called  La  Chianad  j  for  among  the 
Mountains  of  Tufcany,  there  is  a  great  Lake  in  a 
long  Plain  which  the  Chiana  runs  thro’,  and 
where  its  Waters  have  fuch  an  Equilibrium,  that 
they  have  no  more  Inclination  of  defending  Eaft- 
wards  into  the  Tiber  than  Weftward  into  the  Arno, 
which  pafles  to  Florence,  fo  that  the  Waters  run 
both  Ways.  This  River  contributes  very  much 
to  the  Inundations  both  of  the  Liber  and  the 
Arno :  Wherefore,  if  it  were  turned  quite  into  the 
Arm,  one  of  the  Caufes  of  the  Tiber’s  Inunda¬ 
tions  might  be  removed,  but  it  would  have  been 
Saving  Rome  at  the  Expence  of  Florence  •,  info  much, 
that  altho’  this  latter  City  was  in  thofe  Days  no 
more  than  an  inconfiderable  Colony,  yet  it  made 
fuch  lively  Remonftrances  to  the  Senate  about  it, 
as  prevented  the  Undertaking*  The  Inhabitants  of 

fome 
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Come  other  Cities  of  Italy  threaten’d  with  the  fame 
Evil ,  petition’d  likewise  againft  it,  reprefenting 
the  Diminution  of  the  Glory  of  the  Tiber ,  which 
would  thereby  have  fewer  Tributary  Rivers, 
and  the  Refped  due  to  the  Bounds  formed 
by  Nature,  and  the  Deftrudion  of  the  Religion 
of  feveral  Nations,  who  would  be  deprived  of 
their  Gods  by  being  robbed  of  their  Rivers.  The 
Romans  therefore  weighing  all  thefe  Objedions, 
refolved  to  leave  the  Matter  as  it  was }  but  they 
did  fince  raife  a  great  Wall,  which  Ihut  up  from 
one  Mountain  to  the  other  the  Valley  thro’  which 
the  Chiana  palTed  to  difcharge  it  felf  into  the  Tiber , 
leaving  in  the  middle  of  the  faid  Wall  an  Opening 
or  Sluice  to  regulate  the  Quantity  of  Water  they 
would  receive.  This  Wall  is  to  be  feen  Hill. 

The  Difputes  about  the  Courfe  of  the  Chiana. 
were  renewed  between  Rome  and  Florence  under 
the  Pontificate  of  Alexander  the  Seventh,  and  the 
Pope  and  Great  Duke  appointed  Commiffioners  to 
confider  of  this  Matter  \  thofe  on  the  Pope’s  Side 
were  the  Cardinal  Capagna  and  Monfieur  Cajfini , 
who  was  to  be  his  Affiftant,  the  fame  that  is  now 
a  Member  of  the  Academy  of  Sciences.  Thofe 
whom  the  Great  Duke  named,  were  the  Senator 
Michelozzi  and  Monfieur  Viviani  ^  fo  that  the 
Politicks  had  then  an  indifpenfable  occafion  for  the 
Affiftance  of  the  Mathematicks. 

In  the  Years  1664,  and  1665,  thefe  Commif¬ 
fioners  agreed  upon  not  only  what  was  to  be  per¬ 
formed  on  each  Side,  but  alfo  the  manner  of 
executing  it.  But  as  it  often  happens  in  Things 
that  concern  the  Publick  only,  they  went  no  far¬ 
ther  than  the  bare  projeding  them. 


This 
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This  Regulation  of  the  Rivers  of  Tufcany  was 
not  a  fufficient  Employment  for  two  fuch  Men 
as  Meffieurs  CaJJini  and  Viviani ,  they  made  at  the 
fame  time  fome  Fhilofophical  Obfervations  upon 
the  Infecis  that  are  found  in  the  Galls  and  Knots 
of  Oaks ,  upon  Shell-Fijhes  of  the  Sea,  which  they 
dug  out  of  the  Mountains  of  that  Country,  partly 
petrified,  and  partly  in  their  natural  State  j  they 
even  extended  their  Curiofity  to  the  Antiquities, 
which  the  Obfervers  of  Nature  being  fufficiently 
employed  otherwife,  look  upon  fometimes  with 
Contempt,  as  the  too  uncertain  and  cafual  Effects 
of  the  fancy  of  Men,  and  they  took  out  of  the 
Earth  a  great  many  Funeral  Urns  and  Hetrufcan 
Jnfo'iptions. 

But  that  which  was  molt  considerable  was, 
that  in  that  fame  place  Monfieur  CaJJini  Shewed 
Monfieur  Viviani  the  Eclipfes  of  the  Sun  in  Ju¬ 
piter ,  caufed  by  the  Satellites  or  Moons  of  that 
Planet,  and  made  Tables  or  Ephemerides  of  them. 

The  Difciple  of  Galileo  had  the  Satisfaction  of 
feeing  the  Progrefs  that  was  made  by  following 
the  Steps  of  his  Matter. 

About  this  time  fomething  happen’d  to  Mon- 
Reur  Viviani,  which  ought  to  have  made  him  more 
Proud  than  any  other  Incident  of  his  whole  Life  ^ 
for  in  the  Tear  1664,  the  King  of  France  fettled 
a  Penfion  upon  him,  tho’  he  was  not  his  Subjed, 
nor  ferviceable  to  that  Prince.  If  thefe  Circum- 
ftances  exalt  the  Merit  of  Monfieur  Viviani,  they 
do  not  lefs  prove  the  Magnificence  of  the  King, 
and  his  Efteem  for  Learned  Men.  Monfieur  Vi¬ 
viani  thereupon  refolved  to  Dedicate  to  the  King 
the  Treatife  he  had  formerly  projeded  upon  the 
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folid  Places  of  Arifleus ,  towards  which,  what  he 
had  already  done  upon  Apolonius ,  gave  him  great 
A  Hi  fiance.  To  a  Man  of  his  Character,  the  quick 
I  Difpatch  of  that  old  Defign  became  a  Duty.  Ne- 
verthelefs,  he  was  unavoidably  hinder’d  by  fome 
Publick  W orks,  and  even  by  fome  Negociations* 
wherewith  the  Prince,  his  Matter,  had  intrufted 
him.  In  1666,  he  was  honour’d  by  the  Great 
Duke  Ferdinand  the  Second  with  the  Title  ofFirft 
Mathematician  to  his  Highnefs,  which  was  the 
more  Glorious  to  him,  becaufe  Galileo  had  worn 
it  before.  In  1673,  he  began  to  Print  his  Ari- 
ftem  but  Publick  Works,  and  Infirmities  befides, 
crofs’d  him  again,  and  made  him  leave  off  the  Ira- 
predion. 

The  following  Year  produced  a  new  Interruption* 
from  which  it  was  not  pofllble  for  him  to  defend 
himfelf :  The  Memory  of  the  great  Galileo  was 
concerned,  fome  of  his  Pofthumous  Writings  ha- 
ing  been  found,  and  particularly  a  Treatife  of  the 
Proportions ,  to  clear  the  Fifth  Book  of  Eu  elide  7 
who  does  not  feem  to  have  explained  himfelf  in¬ 
telligibly  enough  upon  that  Subjeft.  Monfieur 
Viviani  printed  it  in  a  fmall  Volume  in  Quarto, 
under  the  Title  of  Quinto  Libro  degli  Elementi 
d*Euclide ,  overo  Scienza  univerfale  delle  Propor - 
zioni,  Spiegata  colla  dottrina  del  Galileo ,  1674® 
This  Work  of  Geometry  is  chiefly  confiderable 
from  the  Sentiments  of  his  Heart,  which  every 
where  appear  in  it.  In  the  Year  1 676,  there  ap¬ 
peared  in  the  Journal  of  France  three  Problems 
propofed  by  Monfieur  de  Cornier es,  Provoft  of  the 
Collegiate  Church  of  Ternant.  The  following 
Year  they  fell  into  the  Hands  of  Monf.  Viviani „ 
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The  two  firft  related  to  the  Trifeffion  of  th z  Angle , 
a  Problem  famous  among  the  Ancients,  and  which 
gave  them  a  great  deal  of  trouble  *,  Monfieur  Vi- 
viani ,  who  had  found  out  fome  new  Methods  for 
this  Trife&ion ,  was  tempted  to  Publifh  them,  and 
give  a  Solution  of  the  Problems  of  Monfieur  de 
Cornier es .  Another  Inducement  to  which  was  a 
Debt  of  Friendfhip  and  Gratitude,  which  he  had  a 
mind  to  difeharge  to  the  famous  Monfieur  Chape - 
iain9  who  had  laid  great  Obligations  upon  him, 
and  to  whom  he  had  formerly  promifed  to  Dedicate 
fome  of  his  Works  *,  fo  that  altho’  Monf.  Chape- 
lain  was  fince  dead,  he  did  not  think  himfelf  free 
from  his  Promife.  He  therefore  dedicated  to  the 
Memory  of  his  Friend  his  Enodatto  Problematum 
univerjis  Geometris  propojitorum  a  CL  Claudio  Co - 
frnere'Sy  1677.  He  fays  in  his  Epiftle  Dedicatory, 
that  he  chufes  rather  to  run  the  Rifque  of  a 
Matter  new,  and  odd  in  appearance,  than  to  be 
'wanting  to  his  Friendfhip  and  Promife and  that 
inftead  of  burying  Gifts  and  Offerings  with 
Monf.  C-hapelain  in  his  Tomb,  he  would  rather 
difperfe  them  thro5  the  World,  in  which  his  Fame 
has  fo  much  refounded.  He  refolves  the  Three 
Problems  of  Monf.  Comieres  feveral  ways,  railing 
them  always  to  a  greater  Univerfality,  and  through¬ 
out  the  whole  Book  fhews  the  Riches  and  Plenty 
of  Geometry.  By  the  Concern  with  which  he 
fpeaks  in  his  Preface  of  thofe  Problems  thus  pro- 
yofed  to  the  Geometricians,  it  is  eafie  to  obferve 
that  they  had  turned  him  out  of  the  way  of  more 
important  Affairs. 

He  names  feveral  Illuftrious  Mathematicians 

that  have  fhewn  their  Di Dike  to  thefe  Enigma’s. 

Galileo 


The  Life  of  Monfieur  V  i  v  i  a  n  i.  17 

Galileo  himfelf  had  advifed  him  never  to  tor¬ 
ment  himfelf  with  fuch  things.  This  is  certain, 
that  without  making  ufe  of  Mr.  Hudde  s  Reafons, 
who  fays  that  Geometry,  whether  Daughter  or 
Mother  of  Truth,  was  Free  and  not  a  Slave,  one 
may  fay  with  lefs  Wit,  and  perhaps  more  Truth, 
that  fuch  as  propofe  thefe  Queftions  have  at  leaft 
the  advantage  of  having  turned  all  their  Thoughts 
that  way,  and  oftentimes  the  happinefe  of  ex¬ 
pounding  the  Riddle  by  chance.  But  it  is  like- 
wife  true,  that  this  reafon  can’t  be  extended  to 
excufe  thofe  that  will  not  apply  themfelves  to  thefe 
Problems,  or  at  mofl:  thofe  that  cannot  refolve 
them  ,  but  that  does  not  lelfen  the  Glory  of  thofe 
that  fhall  do  it. 

After  the  three  Problems  of  Monfieur  de  Co - 
tnieres ,  Monfieur  Viviani  refolved  one  more,  which 
was  then  propofed  by  an  unknown  Perfon  :  But 
he  only  did  it  to  fill  up  the  Meafure,  and  that 
he  might  be  in  a  Condition  to  declare  with  greater 
honour,  that  he  renounced  this  Trade  for  ever. 

In  1692,  he  propofed  in  the  ASs  of  Leipfick, 
a  Problem  which  confifted  in  finding  out  the  way 
of  making  four  Windows  in  a  Hemifpherical  Vanity 
in  fuch  manner ,  that  the  Remainder  of  the  Vault 
Jhould  be  abfolutely  fquareable.  The  Problem  was 
faid  to  come  A .  D.  Fio  Lifici  pufido  Geometry 
which  was  the  Anagram  of  Fofiremo  Galilei  Dif- 
cipulo ,  and  he  fignified  that  the  Solution  thereof 
was  expeded  from  the  fecret  Science  of  the  ltd  li¬ 
ft  rious  Analyfis  of  the  Age.  What  he  meant  by 
this  fecret  Science,  was  without  doubt  the  Geo¬ 
metry  of  the  Infinitely  Littles ,  or  Differential  Calcu¬ 
lation,  which  was  hardly  known  at  that  time  in 
Italy  even  by  hear-fay.  B  3  1  he 
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The  Problem  of  Monfieur  Viviani  was  in  effeft 
foon  difpatched  by  this  Method.  Monfieut  Leib¬ 
nitz*  refolved  it  the  fame  Day  he  faw  it,  ond  Pub- 
lifhed  it  in  the  APIs  of  Leipfick  after  an  infinite 
Number  of  ways,  as  did  likewife  Monfieur  Ber¬ 
noulli  of  BafiL  The  Name  of  the  Marquis  de 
VHopital  did  not  then  appear  in  thofe  Ads,  the 
War  hindering  him  from  receiving  the  Journal  j 
but  the  Envoy  of  Florence  at  Paris  having  pro- 
poled  the  Problem  to  him,  he  prefently  gave  three 
Solutions  of  it,  and  had  given  many  mote  if  he 
had  not  found  it  fo  very  eafie.  This  {hews  that 
the  Ancient  Geometricians,  as  Learned  as  they 
were  in  that  Science,  were  not  dellined  to  give 
much  trouble  to  the  Moderns  by  their  Queftions 
about  the  Differential  Calculation . 

This  Problem  of  the  Squareable  Vault  was  part 
of  a  Work  that  Monfieur  Viviani  publifhed  the  fame 
Year,  1692,  under  the  Title  of  La  Struttura  <&*. 
Quadratura  efatta  dell 9  inter oy  &  delle  parte  dyun 
nuovo  Cielo  ammirabile ,  ed  uno  degli  antichi ,  del¬ 
le  Volfe  regolare  degli  Architetti  *5  in  which  he 
treats  both  as  a  Geometrician  and  an  Archited  of 
the  ancient  Vaults  of  the  Romans ,  and  of  a  New 
one  that  he  himfelf  had  invented,  and  given  it  the 
Name  of  the  Florentine,  He  often  reduced  Geo¬ 
metry  to  the  ufe  of  the  Arts,  and  always  preferr’d 
the  Ufefulnefs  of  that  Science  to  the  exceffive  Sub¬ 
limity  of  it. 

He  confiderid  every  thing  as  an  importunate  Di- 
ftradion,  that  took  him  off  from  his  Ari fleas ,  which 
he  had  devoted  to  the  King,  from  whom  he  had 
received  a  great  many  Graces, 

la 
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In  the  Year  1699, he  receiv’d  one,  which  work’d 
up  his  Gratitude  to  the  higheft  Pitch.  The  King 
chofe  him  one  of  the  eight  Foreign  AJfociates  of 
theAcademy, according  to  the  Regulation  that  he  had 
lately  made.  He  was  very  fenfible,  both  by 
the  Dignity  and  by  the  fmall  Number  of  his 
Collegues,  how  honourable  this  Office  was  to  him 
wherefore,  as  he  himfelf  declares,  he  refumed 
with  greater  Zeal  his  ConjeBures  upon  Ariflens. 
In  fhort,  he  publiflied  Three  Books  thereof  in  the 
Year  1701.  and  Dedicated  it  to  the  King,  by  an  In- 
fcription  in  a  Lapidary  or  Monumental  Stile,  in 
which  the  French  have  the  Pleafure  of  feeing  a 
Stranger  fpeak  like  themfelves.  This  Work  is 
full  of  the  greateft  Enquiries  about  the  Conks } 
and  I  don’t  doubt  that  it  would  have  been  as  much 
to  his  Honour,  if  Arifleus  had  been  raifed  again 
by  the  Difcovery  of  his  Works,  as  it  was  when  thofe 
of  Apollonius  were  found  out. 

Monfieur  Viviani  could  not  perfwade  himfelf 
that  he  had  difcharged  the  Obligation  he  lay  un¬ 
der  to  the  King,  by  having  Dedicated  this  Treatife 
to  him:.  Out  of  the  Penfion  which  his  Majefty  al¬ 
lowed  him,  he  built  a  Houfe  at  Florence ,  upon  a 
very  agreeable  Plan,  and  as  Magnificent  as  was  fit 
for  a  Private  Perfon.  This  Houfe  he  called^  Aides 
Adeodata,  and  put  that  Title  upon  the  t  rontifpiece, 
it  being  a  happy  Allufion  to  the  fir  ft  Name  that 
was  given  to  the  King,  as  well  as  to  the  manner  by 
which  he  had  purchafed  the  Houfe.  An  Ingenious 
Gratitude,  and  which  could  not  eafily  fatisfie  it: 
felf,  could  have  invented  nothing  more  New  or 
more  Noble  than  fuch  a  Monument.  Monfieur 
Viviani ,  fo  worthy  by  his  Learning,  and  by  his 
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Talents,  to  receive  his  Majefty’s  Favours,  became 
yet  more  worthy  of  them,  by  the  Ufe  he  made 
after  he  had  received  them. 

Galileo  was  not  forgot  in  the  Plan  of  his  Houfe  : 
He  placed  his  Bufte,  or  Upper  Part  of  his  Body,  up¬ 
on  the  Gate,  and  his  Elogium,  or  rather  the  whole 
Hiftory  of  his  Life,  in  other  Places  contrived  on 
purpofe  ;  and  to  the  End  that  he  might  make 
known  to  the  World  a  Monument,  which  of  it  felf 
was  durable  enough,  he  caufed  a  Draught  of  it  to 
be  engraven,  and  put  it  at  the  End  of  his  Conje¬ 
ctures  upon  Arifleus . 

The  Preface  of  this  Book  abounds  with  his 
grateful  Acknowledgments  to  feveral  Perfons,  and 
with  the  Juftice  which  he  renders  to  all  the  great 
Geometricians  of  the  Age,  and  which  he  pays  them, 
as  I  may  fay,  from  the  bottom  of  his  Heart.  He 
fpeaks  with  great  RefpeCt  and  Praife  of  the  Abbots 
Gradi  and  de  Angelis ,  of  Monf.  Slufe,  Huygens , 
TV allis ,  David  Gregory ,  and  above  all  of  Monfieur 
Leibnitz,)  whom  he  calls  the  Phenix  of  the  Learned 
Men  §  and  to  fay  all  in  a  word,  thefecond  Galileo  :> 
informing  us,  that  his  almoft  Divine  Difcoveries 
have  been  of  great  Ufe  to  the  III uftrious  Marquis 
de  UHopital  his  Friend,  to  Monfieur  Bernoulli y 
and  feveral  other  Great  Men.  It  is  eafie  to  judge, 
that  under  fuch  Difpofitions,  tho’  he  had  been 
brought  up  in  the  Ancient  Geometry,  and  lived  in 
a  Country  abounding  in  Wit,  he  would  have  re¬ 
ceived  without  any  Repugnance  (if  he  had  lived  a 
a  little  longer)  the  new  Geometry  of  the  North  j 
and  it  is  to  be  lamented,  that  thefe  Lights,  fo 
worthy  of  his  Genius,  did  not  reach  fo  far  as  him. 
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His  Divination,  or  Conje ciures  upon  Arifteus,  was 
the  laft  of  his  Works.  He  died  the  2  2d  of  Septemb . 
1703.  at  the  Age  of  81  Years,  with  all  the  Sen¬ 
timents  of  a  ftncere  Piety.  .  . 

He  had  that  Innocence  and  Simplicity  of  Man¬ 
ners,  which  are  ufnally  found  in  thole  that  con¬ 
vert  lefs  with  Men  than  Books  but  he  had  none 
of  that  Roughnefs  and  kind  of  Savage  Temper, 
which  commonly  refults  from  our  Converfation 
with  Books  only.  He  was  Courteous,  Modeft,  a 
hearty  and  faithful  Friend, and  that  which  includes 
many  Virtues  in  one,  Grateful  in  the  higheft  De¬ 
gree.  It  is  true,  that  the  general  Charafter  of  his 
Nation  may  rob  him  of  a  little  of  this  Glory ;  for 
the  Italians  commonly  preferve  the  Remembrance 
of  good  Turns,  and  to  fpeak  plain,  of  bad  ones  too, 
mom  ftrongly  than  other  People  who  are  only  fuf- 
ceptible  of  light  Imprcfiions  3  but  the  Gratitude 
which  Monfieur  Viviani  has  fhown  upon  all  Oc- 
cafions  to  his  Benefa&ors  has  been  look’d  upon  as 
extraordinary,  and  attrafted  the  Admiration  even 
of  the  Italians. 

The  Place  of  Foreign  A/fociate,  vacant  by  his 
Death,  has  been  fill’d,  according  to  the  ordinary 
Forms,  by  Monfieur  Martino  Poli ,  a  Roman . 
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The  Life  of  the  Marquis  de  L’Hop  i  tal. 

Idiom  Francis  de  V  Hopital,  Cheva¬ 
lier,  Marquis  de  St.  Mefme ,  was 
born  in  1661,  of  Anne  de  V  Hopital, 
Lieutenant-General  of  the  King’s  Ar¬ 
mies,  Mailer  of  the  Horfe  to  his  late  Royal 
Mi^antk  GaJion  Duke  of  Orleans ,  and  of  Eliza¬ 
beth  Gobelin,  Daughter  of  Claude  Gobelin,  Inten- 
dant  of  the  King’s  Armies,  and  Counsellor  of 
State  in  Ordinary. 

The  Houfe  of  VHopital  confided  of  two 
Branches ,  the  Elded,  from  which  proceeded  the 
Marquis,  has  join’d  to  the  Name  of  L’  Flopital 
that  of  St.  Mefme  \  and  the  Younged,  which  is 
now  extinft,  has  produc’d  two  Marfhals  of 
France ,  and  the  Dukes  of  Vitry ,  both  of  ’em 
came  from  the  common  Stock  of  Adrian  de 
LI  Hopital,  Lord-Chamberlain  to  King  Charles 
the  Villth,  Captain  of  the  Hundred  Swijjes,  and 
Lieutenant-General  in  Britany  }  he  commanded 
the  Van-Guard  of  that  Prince’s  Army,  at  the 
Battel  of  St.  Aubin ,  in  1488. 

When  our  Marquis  was  but  a  Child  he  was 
under  the  Care  of  a  Preceptor,  wheat  idle  Hours 
apply’dhimfelf  to  the  Study  of  the  Mathematicks. 
The  young  Scholar, who  had  very  littleDifpofition, 
as  it  appear’d,  for  learning  Latin ,  had  fcarce 
feen  fome  of  the  Figures  of  Circles  and  Triangles 
in  the  Elements  of  Geometry ,  but  the  natural 
Inclination,  which  is  always  the  Index  of  great 

Talents,, 
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Talents,  prefently  declar’d  it  felf :  He  fet  himfelf 
to  Study  with  Paflion,  that  which  at  the  firft 
fiaht  would  have  frighten’d  any  Body  but  him. 
He  had  afterwards  another  Preceptor,  who  was 
forc’d  by  his  Example  to  apply  himfelf  to  Geo¬ 
metry  ^  but  tho’  he  was  a  Man  of  Senfe  and 
Application,  his  young  Pupil  always  left  him  at 
a  great  Diftance  behind  :  What  we  attain  by  La¬ 
bour  only,  does  not  come  near  to  the  voluntary 
Favours  of  Nature. 

One  Day,  the  Marquis  de  VHopital ,  when 
he  was  but  fifteen  Years  old,  happen  d  to  be  at 
the  Houfe  of  the  Duke  of  Roannez>,  where  feme 
able  Geometricians,  and  among  the  reft  Monlieur 
Arnaud  was  fpeaking  of  a  Problem  of  Moiifieur 
Vafchal  upon  the  Cycloid ,  which  feem  d  to  be 
very  difficult  •,  the  young  Mathematician  faid,  he 
did  not  defpair  of  refolving  it.  They  could  hard¬ 
ly  forgive  fuch  Prefumption  andtorwardnels  even 
in  one  of  his  Age  j  however,  a  few  Days  after 
he  fent  him  the  Solution  of  the  Problem. 

He  enter’d  into  the  Army,  but  without  renoun¬ 
cing  his  deareft  Paffion,  for  he  could  not  forbear 
ftudying  Geometry  even  in  his  Tent  }  and  he 
did  not  only  retire  to  Study,  but  likewife  to 
conceal  his  Application  to  it.  For  it  muft  be 
confefs’d,  that  the  French  Nation,  tho’  as  polite 
as  any  whatever,  ftill  labours  under  that  Kind  of 
Barbarity,  as  to  doubt  whether  Learning  carry  d 
to  a  certain  Degree,  does  not  derogate  from  a 
Man’s  Gentility,  and  whether  it  becomes  a  Man  of 
Quality  to  know  any  thing  of  Letters.  He  was  fo 
great  a  Mafter  of  the  Art  of  hiding  his  Know¬ 
ledge,  and  of  feem  in  g  ignorant  for  Fafhion-fake, 
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that  as  long  as  he  was  in  the  Trade  of  War, 
thofe  that  look  raoft  narrowly  into  their  Neigh¬ 
bours  Faults,  never  fo  much  as  fufpeded  him 
of  being  a  great  Geometrician;  and  I  my  felf  have 
feen  fome  of  thofe  that  were  in  the  Service  at 
the  fame  Time,  very  much  furpriz’d  to  hear, 
that  a  Man  who  had  liv’d  among  them,  and  like 
them,  was  found  to  be  one  of  the  greatefl  Ma¬ 
thematicians  of  Europe.  ( 

He  was  Captain  of  Horfe  in  the  Regiment  call’d 
the  Colonel-General’s ;  but  the  Weaknefs  of  his 
Sight,  which  was  fo  Ihort,  that  he  could  not 
fee  ten  Steps  before  him,  occalioning  in  the  Ser¬ 
vice  perpetual  Inconveniencies,  which  he  had 
long,  but  in  vain  endeavour’d  to  furmount,  he 
was  at  laft  oblig’d  to  yield,  and  to  abandon  a 
Poffeffion  in  which  he  might  have  equali’d  any  of 
his  Anceftors, 

AfToon  as  the  War  had  no  longer  any  Share 
in  him,  the  Mathematicks  engrofs’d  him  wholly. 
He  judg’d  by  the  Book  of  The  Search  after 
Truth ,  that  it’s  Author  ought  to  be  an  excellent 
Guide  in  the  Sciences ;  he  therefore  confulted 
him,  and  made  a  good  Ufe  of  his  Advice,  and 
contrafted  a  Friendffiip  with  him,  that  lafted  ’till 
Death.  His  Knowledge  foon  arriv’d  to  fuch  a 
Point,  as  that  he  could  no  longer  conceal  it :  He 
was  but  32  Years  old,  when  Problems  drawn 
from  the  raoft  fublime  Geometry,  affectedly  cho- 
fen  for  their  Difficulty,  and  propofed  to  ail  the 
Geometricians  in  the  Tranfaftions  of  Leipfck , 
raviffi’d  his  Secret  from  him,  and  forc’d  him  to 
confefs  to  the  Publick  that  he  was  capable  of 
folving  them . 

‘.rtfj  j  ”  ‘  /' 
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The  firft  of  thefe  Problems  was  the  following, 
propofed  in  1693,  by  Monfieur  Bernoulli ,  Pro- 
feflfor  of  Mathematicks  at  Groninguen  3  To  find  a 
Curve ,  fuch  as  all  its  Tangents  terminated  at  the 
Axis ,  may  always  bear  a  Proportion  with  the  Parts 
of  the  faid  Axis,  intercepted  between  the  Curve 
and  thefe  Tangents.  It  was  folv’d  by  none  but 
Mr.  Leibnitz  in  Germany ,  Mr.  Bernoulli  in  Swif- 
ferland.  Brother  to  him  that  propofed  it }  Monf. 
Huygins  in  Holland ,  and  the  Marquis  de  U  Ho- 
pital  in  France.  Monfieur  Huygens  confeftes  in 
the  Tranfadtions,  that  the  Difficulty  of  the  Pro¬ 
blem  made  him  refolve  at  firft  not  to  trouble  his 
Head  about  it,  but  that  fo  new  a  Queftion  had 
broke  his  Reft  in  Spiteof  him,  had  perfecuted  him 
without  Intermiffion,  and  that  finally  he  was  not 
able  to  refill  it. 

One  may  eafily  judge  of  what  a  Nature,  in  the 
Matter  of  Geometry,  was  a  Queftion  that  ap¬ 
pear’d  fo  difficult  to  Monf.  Huygens. 

All  that  know  the  News  of  Learning,  have 
heard  fpeak  of  the  famous  Problem  of  the  Swiftefi 
Defcent.  Mr.  Bernoulli  of  Groninguen,  upon  that 
Occafion,  propofed  the  following  Problem  in  the 
Tran  factions  of  Leipfick  :  Snppofe  a  heavy  Body 
falling  obliquely  to  the  Horizon,  what  fort  of  a 
Curve  Line  mud  it  defcribe  to  fall  as  quick  as 
pojfible  ?  For,  as  it  has  been  already  related  in  the 
Hiftory  of  the  Academy  of  Sciences  for  the  Year 
1699,  this  furprizing  Paradox  was  demonftrated, 
viz. That  a  Streight  Line,  tho’  the  ffiorteft  of  all 
Lines,  that  can  be  drawn  between  two  Points 
given,  was  not,  however,  the  Way  that  fuch  a 
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Body  woiiW  take  to  defend  in  the  finaUeft  Soace 
of  I  line.  It  was  befides  certain;  that  the 
jwurve  in  Queilion  was  not  a  Circle,  as  Galileo 
believ’d  it,  and  the  Miftake  of  fo  great  a  Man 
may  ferve  to  make  one  fenfible  of  the  Difficulty 
of  the  Queflion.  Monlieur  Bernoulli  pronoled 
this  Problem  in  the  Month  of  June ,  1696,  and 
allow’d  all  the  Mathematicians  of  Europe  all  the 
remaining  part  of  the  Year  to  think  of  it.  He  found 
that  thofe  fix  Months  were  not  fufficient,  and 
therefore  he  granted  them  the  four  firll  of  the 
following  Year ;  in  thofe  ten  Months  there  ap¬ 
pear  d  but  four  Solutions  of  it,  viz.  From  Mh« 
Newton ,  Mr.  Leibnitz ,  Mr.  Bernoulli  of  Baft l, 
and  the  Marquis  de  L'Hopital,  fo  that  England [ 
Germany ,  Swijferland ,  and  France.,  did  each  of 

them  furniffi  one  Geometrician  for  the  aforefaid 
Problem. 

The  fame  Names  may  be  met  with  again  at 
the  Head  of  fome  like  Solutions  in  the  Ads  of 
Leipfick,  and  thole  Gentlemen  feein  to  be  in  Pof- 

feffion  of  the  moll  uncommon  and  fublime  Know¬ 
ledges. 

In  the  Hiftory  of  the  Academy  for  the  Year 
1700,  there  is  an  Account  of  another  Problem 
propofed,  as  almoft  all  the  reft  were,  by  Monf. 
Bernoulli  of  Groninguen ,  but  refolv’d  only  by 
the  Marquis  de  Id  Hopital.  The  Queflion  was. 
To  find  in  a  Vertical  Plain ,  a  Curve ,  fuch  as  the 
Body  that  defcrib'd  it ,  defcending  freely ,  and  by 
its  own  Jf  eight ,  fooitld  always  prefis  in  each  of 
its  Points,  with  a  Force  eo[ual  to  its  abfiolute 
Weight  f  The  feveral  Difficulties,  that  is  to  fay, 
the  Beauties  of  this  Froblen^are  there  reprefented: 

The, 
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The  Modern  Geometricians  are  not  eafy  to  be  fa- 
tisfy’d  ,  and  that  which  made  Archimedes  run  out 
of  the  Bath  along  the  Streets  of  Syracufa ,  crying, 
I  have  found  it,  would  not  be  efteem’d  by  them 
fuch  a  glorious  Difcovery. 

The  Hiftory  of  the  Academy  for  the  Year 
1699,  makes  mention  of  another  Solution,  to 
which  few  befides  the  Marquis  de  LHopital 
could  attain.  Mr.  Newton,  in  his  excellent  Book 
of  the  Mathematical  Principles  of  Natural  Philo- 
fophy,  has  given  the  Figure  of  a  folid  Body  which 
might  cleave  the  Water,  or  any  other  Liquid , 
with  the  leaf  Difficulty  that  was  poffihle.  But 
he  has  not  (hewn  us  by  what  Art  or  Method  he 
arriv’d  to  the  Determination  of  that  Figure.  His 
Secret  feem’d  to  him  worthy  to  be  conceal’d 
from  the  Publick.  Monf.  Fatio,  a  famous  Geo¬ 
metrician,  undertook  to  difcover  it,  and  fent  the 
Analyfis  of  it  printed  to  the  Marquis  de  L’Ho- 
pital  \  it  contain’d  five  large  Pages  in  Quarto,  al- 
moft  wholly  taken  up  in  the  Calculation.  The  ' 
Marquis  frighten’d  with  the  Tedioufnefs  of  it, 
was  of  Opinion,  that  he  could  as  foon  find  out 
the  Solution  as  read  it  }  and  he  did  effectually 
find  one  in  two  Days  time,  which  was  very  Am¬ 
ple  and  natural,  and  this  was  one  of  his  chiefeft 
Talents,  for  he  did  not  only  overtake  Truth,  tho’ 
never  fo  myfterious,  but  he  always  came  at  it  by 
the  Ihorteft  Way.  It  is  a  Kind  of  Fatality,  that 
in  all  Arts  the  Methods,  or  the  molt  natural 
Idea’s,  are  not  thofe  that  offer  themfelves  the 
molt  naturally  :  One  does  almoft  always  put  one’s 
fef  to  too  great  Expence  for  the  Difcovery  of  thofe 
Things  which  one  has  undertaken,  and  there  are 
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few  of  thofe  happily  frugal  Genius’s  that  don’t 
fpend  more  than  is  abfolutely  neceffary  thereto. 
It  is  true.  Riches  and  Plenty  are  neceffary  to  fur- 
nifh  our  ufelefs  Expences  ,  but  he  that  avoids 
them  is  more  Wife,  and  more  truly  Richalfo. 

It  would  be  too  long  to  account  here  for  all 
the  Mafler-pieces  in  Geometry,  with  which  the 
Marquis  de  LHopital  and  the  fmall  Number 
of  his  Equals  have  adorn’d  the  Journals  of  Germa¬ 
ny  and  France.  One  would  fufpeft,  without 
doubt,  that  to  enter  into  thofe  Queftions  which 
were  referv’d  for  them,  they  ought  to  have,  be- 
fides  their  natural  Genius,  fome  fpecial  Key, 
which  was  in  no  other  Hands  befides.  They 
had  one  indeed,  and  that  was  the  Geometry  of 
Infinitely  Littles ,  or  Differential  Calculation , 
found  out  at  the  fame  Time  by  Meffieurs  Leibnitz 
and  Newton ,  and  afterwards  brought  to  Perfedion 
by  themfelves,  and  the  Meffieurs  Bernoulli  and 
de  U  Hopital. 

The  llluftrious  Monf.  Huygens ,  who  was  not 
the  In  venter  of  the  Differential  Calculation ,  as 
Meffieurs  Newton  and  Leibnitz ,  nor  had  made 
ufe  of  it  in  all  his  Geometrical  Studies,  as  Mef¬ 
fieurs  de  U Hopital  and  Bernoulli  and  yet  who, 
without  the  Affiftance  of  it,  had  attain’d  to  the 
moft  exalted  Theories,  and  had  rais’d  himfelf 
one  of  the  higheft  Reputations  *5  and  fo,  like 
other  Men,  and  perhaps  with  much  more  Rea- 
fon,  might  have  defpifed  what  he  had  not  known, 
and  treated  as  unprofitable  that  which  had  not 
been  neceffary  to  him  in  his  great  Works,  was 
nevertheiefs  of  Opinion,  both  from  the  Merit  of 
thofe  who  made  ufe  of  this  Method,  and  from 

the 
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the  Miracles  he  fa w  produced  by  it  *5  that  it  was 
worthy  of  his  Application  :  He  had  been  fo  great 
a  Man  as  to  acknowledge  that  he  could  ftill  learn 
fomething  in  Geometry,  and  without  fcruple  con- 
defended  to  addrefs  himfelf  to  the  Marquis  cle 
UHopital ,  who  was  but  little  above  half  his  Age,, 
to  be  informed  of  the  Differential  Calculation  5 
and  doubtlefs  this  Circumftance  of  the  Marquis’s 
Life  is  much  more  Glorious  to  Mr.  Huygens  than 
to  him. 

Not  but  Mr.  Huygens  did  know  already  by 
his  own  Experience  fomething  of  the  Doftrine 
of  the  Infinite ,  to  which  one  is  guided  every 
Moment  by  the  Differential  Calculation  j  for 
he  had  been  obliged  to  penetrate  even  fo  far  in 
fome  of  his  niceft  Enquiries,  efpeciaily  in  that 
which  he  made  for  the  Immortal  Invention  of 
the  Pendulum:  For  the  moft  Subtil  Geometry 
cannot  go  far  without  entring  into  the  Infinite : 
But  there  is  a  vail:  Difference  between  a  General 
Knowledge  of  the  Map  of  any  Country,  and  the 
being  able  to  find  out  all  the  Ways  of  it,  and 
even  tnofe  little  Paths,  which  often  fave  fo  much 
Pains  to  Travellers. 

Monf.  Huygens  was  then  in  Holland, ,  whither 
he  retired  after  he  had  left  Paris ,  and  the  Aca¬ 
demy  of  Sciences,  of  which  he  was  one  of  the 
chiefeft  Ornaments.  It  appears  by  a  great  many 
of  his  Letters,  found  among  the  Papers  of  the 
Marquis  de  UHopital ,  and  efpeciaily  by  thofe  of 
the  Years  1692,  and  1693.  that  he  communicated 
to  Monf.  UHopital  his  Difficulties  upon  the  Diffe - 
rential  Calculation ,  and  that  when  any  thing  ftop’d 
him,  he  did  not  impute  it  to  the  Method,  but  to 
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his  not  being  fufficiently  Matter  of  it,  and  faid, 
that  he  faw  with  Surprize  and  Admiration  the 
Extent  and  Fertility  of  this  Art,  that  on  which 
fide  fioever  he  turned  himfelf. \  he  difcovered  new 
Ufes  of  it  j  and  finally,  (thefe  are  his  own  words) 
he  conceived  in  it  a  Progrefs,  and  an  Infinite  Spe¬ 
culation.  He  did  even  publickly  declare  in  the 
A<tts  of  Leipfick ,  that  without  a  Differential  Equa¬ 
tion  he  could  never  have  arrived  at  the  Difcovery  ; 
of  a  Curve,  of  which  the  Tangents  and  the  Parts 
of  the  Axis  always  bear  a  Proportion  to  each 
other  :  And  he  adds  in  the  fame  Afts,  That  we 
mud  obferve  in  this  Problem,  a  new  and  fingular 
Analyfis ,  opening  the  way  to  a  great  many  things 
upon  the  Theory  of  the  Tangents,  as  has  been  ex¬ 
tremely  well  obferved  by  the  ilhtfirious  Inventor  of 
a  Calculation,  without  which  we  foould  have  found 
it  very  difficult  to  have  penetrated  fo  deeply  into 
Geometry .  He  writ  at  the  fame  time  to  the  Mar¬ 
quis  de  UHopital,  that  he  was  beholden  to  his; 
lnftruttions  for  this  Differential  Equation,  by  the 
help  of  which  he  had  attained  to  the  Solution  of 
the  Problem. 

’Till  this  time  the  Geometry  of  the  Infinitely 
Littles  was  only  a  kind  of  Myftery,  and  as  one; 
may  fay,  a  Cabaliftical  Science,  monopolized  by 
five  or  fix  Perfons.  Oftentimes  the  Solutions  were  , 
publifhed  in  the  Journals,  without  mentioning  the  . 
Method  of  coming  at  them,  and  even  when  that 
was  ditto ver’d,  it  was  no  more  than  fome  Rays, 
of  the  Science  that  broke  out,  but  were  quickly 
overcaft.  Again,  the  Publick.or  to  fpeak  more  pro¬ 
perly  ,the  fmall  Number  of  thofe  who  afpiredto  the 

.Sublime  Geometry,  were  ftruck  with  an  unprofi¬ 
table 
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table  Admiration,  but  not  enlighten’d  by  it,  and 
our  Ardfts  found  the  Means  of  attrafting  their 
Applaufes,  and  at  the  fame  time  of  with-holding 
the  Inftruftion  wherewith  they  ought  to  have 
.  paidthem. 

Monfieur  de  L’Hopital  was  refolved  to  difclofe, 
without  Referve,  thefe  hidden  Treafures  of  the 
New  Geometry,  which  he  did  in  his  famous  Book 
of  the  Analyfis  of  the  Infinitely  Littles ,  publifhed 
in  1696.  there  were  laid  open  all  the  Secrets  of 
the  Geometrical  Infinite,  and  of  the  Infinite  of  In- 
r  finites;  in  a  word,  of  all  thofe  different  Orders 
of  Infinites,  which  raife  themfelves  one  above  the 


other,  and  form  an  Edifice  the  moft  amazing  and 
the  boldeft  that  Human  Mind  durft  ever  have 
1  projected.  ,  •  * 

As  there  are  Determinate  Relations  between  the 
I  Finite  Greatnefies,  which  are  the  foie  Object  of 
Mathematical  Enquiries,  and  the  Greatnefies  of 
thefe  different  Orders  of  Infinites  \  we  come  by 
the  way  of  the  Infinite  to  the  Knowledge  of  the 
Finite,  to  which  no  other  Method  could  ever  at- 
J  tain  that  had  not  the  Boldnefs  and  the  Art  at  the 
fame  time  of  handling  the  Infinite.  The  Book  of 
the  Infinite  Littles  was  therefore  all  over  Alining 
with  the  unknown  Truths  of  the  Ancient  Geo¬ 
metry,  and  Truths  that  were  not  only  unknown, 
but  alfo  unaccefiible  to  that  kind  of  Geometry. 
The  ancient  Truths  were  as  it  were  loft  there  in 
the  Crowd  of  the  new  ones,  and  the  Facility  with 
which  they  were  difcover’d  made  Men  regret  the 
Tains  they  had  formerly  coft  the  firft  Inventers ; 
Demonftrations,  which  by  other  Methods  would 
have  required  a  vaft  Compafs,  fuppofing  that  it 
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had  been  poffible  to  attain  to  them,  or  which  even 
in  the  hands  of  another  Geometrician  intruded 
in  the  fame  Method  would  have  ftill  been  tedious 
and  embarafling,  were  of  fuch  a  plainnefs  and 
fhortnefs,  as  render’d  them  almoft  fufpeded. 

Such  is  the  Effeft  of  General  Methods  when 
one  has  been  able  to  find  them  out  once.  One  is 
at  the  Fountain-head,  and  one  has  nothing  more 
to  do,  but  to  let  one  felf  be  carried  down  the  gentle 
Stream  of  the  Confequences.  One  fingle  Rule  of 
Monfieur  de  UHopitaV%  Book  gives  the  Tangents 
of  all  the  Curves  imaginable  }  another,  the  Appli¬ 
cation  of  all  the  Greateft  or  Smalleft,  or  all  the 
Points  of  Inflexion  and  of  Return ,  or  of  all  the 
Evdlut.es  9  or  of  all  the  Catoptrick  or  all  the  Biop- 
trick  Curves.  Entire  Treatifes  made  by  great  Au¬ 
thors  are  reduced  fometimes  to  fome  Corollaries, 
which  one  meets  in  the  way,  and  which  one  hardly 
diftinguifhes  in  the  Crowd,  the  whole  relates  to* 
kinds  of  Syftems  which  Monf.  de  UHopital  has ; 
begun  to  bring  into  Geometry,  and  which  will, 
place  that  Science  in  a  new  Light. 

There  are,  efpecially  upon  the  Mathematicks, 
more  good  Books,  than  Books  well  writ  *,  that  is 
to  fay,  there  are  enough  that  may  Inftruft,  but. 
few  that  do  it  with  a  certain  Method,  and  as  one: 
may  fay,  with  a  certain  Agreeablenefs  ^  5tis  well  I, 
enough  if  we  have  a  good  Matter  in  our  hanus, 
the  Form  is  too  much  negleflted  :  But  Monfieur 
UHopital s  Book  vyas  as  well  compofed  as  good: 
in  it  feif,  having  found  out  the  Art  of  Reducing 
an  infinite  Number  of  things  into  fmall  Space, 
and  with  that  Brevity  and  Exaftnefs,  that  are  fo 
delicious  to  the  Mind  j  the  Order  and  Regularity 
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of  his  Idea’s  have  almoft  render’d  the  ufe  of  Words 
unueceflary  j  His  defign  is  only  to  make  you  think, 
being  more  careful  to  excite  the  Enquiries  of  other 
People,  than  ambitious  of  difplaying  his  own  Dif- 


coveries.  •  .  .  .  , 

Accordingly  that  Work  has  been  received  witti 

an  univerfal  Applaufe^  for  one  may  jufUy  call 
it  univerfil,  when  one  can  fo  ealily  reckon  up 
throughout  all  Europe  the  Votes  of  tho.e  that 
have  given  a  Negative  to  it,  and  there  willalways 
be  fome  Negatives  put  upon  New  and  Original 
things,  efpecially  when  they  are  required  to  be 
well  underftood.  Phofe  who  obferve  the  Events  of 
the  Hiftory  of  Sciences  know  with  what  Greedi- 
nefs  the  Analyfis  of  the  Infinitely  Littles  has  been 
laid  hold  on  by  all  the  Geometricians  of  this  pre- 
fent  Age,  to  whom  the  old  and  the  new  Metnods 
are  both  indifferent,  and  who  have  no  othei  In- 
tereft  than  that  of  chufing  the  beft  Path.  As  the 
Defign  of  the  Author  was  principally  to  raue  Ma¬ 
thematicians,  and  to  fow  the  Seeds  of  the  High 
Geometry  in  the  Minds  of  Men,  he  has  had  the 
Pleafure  of  feeing  the  daily  Fruits  thereof,  and  of 
obferving  that  Problems,  the  Solution  of  which 
were  formerly  referved  only  for  fuch  as  were 
grown  old  among  the  Thorns  of  the  Mathema- 
ticks,  were  now  become  the  firft  Eifays  of  Young 
People.  This  Revolution  will  probably  grow 
greater  and  greater,  and  he  in  time  would  have 
had  as  many  Difciples  as  there  were  Mathema¬ 
ticians  in  the  World.  ^  t 

After  having  feen  the  Ufefulnefs  of  his  13ook 

about  the  Infinitely  Littles ,  he  engaged  in  another 

Labour,  no  lefs  proper  to  make  Geometricians. 
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This  Defign  of  his  compriz'd  the  Conic k  Se3ions% 
the  Geometrical  Places ,  the  ConflvuBion  of  the 
Equations ,  and  a  Theory  of  the  Mechanick  Curves . 
This  was  properly  the  Plan  of  Monfieur  Defcartes’s 
Geometry,  but  more  dilated,  and  more  complete* 
He  did  not  pretend  that  this  Work  was  to  be  as 
New  or  as  Sublime  as  the  fir  ft  *,  He  might  have 
turned  his  Enquiries  towards  the  Integral  Calcu¬ 
lation  which  follows,  and  fuppofes  the  Differential, 
but  is  attended  with  much  greater,  and  as  yet  un- 
furmountable  Difficulties,  and  thereby  at  prefent 
employs  the  moft  Learned  Geometricians,  and  is 
become  the  Objed  of  their  Ambition  ^  but  he  pre- 
ferr’d  a  Butinefs  that  was  to  be  more  beneficial 
and  neceffary  to  the  Publick,  and  his  Zeal  for 
Geometry  got  the  better  of  the  Concern  for  his 
own  Glory*  However  I  am  a  Witnefs,  that  he 
could  not  forbear  regreting  the  Integral  Calcu¬ 
lation. 

This  Work  was  aimoft  finiffied  when  he  was 
feized  in  the  beginning  of  the Tear  1704.  with  a 
Fever,  that  at  firft  appeared  by  no  means  dan¬ 
gerous*,  but  when  it  was  found  to  refift  all  the 
different  Remedies  made  ufe  of  by  the  Phyiicians, 
Ills  Friends  began  to  fear  for  him,  nor  did  the  Pa¬ 
tient  ftay  for  any  greater  Danger  to  put  him  in 
Mind  of  his  Death,  but  prepared  himfelf  for  it  in 
a  moft  edifying  manner ;  foon  after  which  he  fell 
into  an  Apoplexy  that  put  an  end  to  his  Life  the 
Day  after  it  took  him,  being  the  2 d  of  February , 
and  the  43^/ Year  of  his  Life. 

Some  have  attributed  his  Death  to  his  exceffive 
I.abours  in  the  Mathematicks,  and  that  which 
may  confirm  it  is  a  Circumftance  1  have  learnt 
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from  himfelf,  vi*.  That  many  Mornings  which 
he  had  devoted  to  that  Study,  often  became  whole 

Days  before  he  was  aware  of  it. 

He  had  a  mind  to  have  quitted  it,  out  of  - ca 
for  his  Health,  but  he  never  could  abltain  tor 
above  four  Days  at  a  time  j  befides  one  may '  ea 11  V 
believe  that  he  mail  have  made  vaft  Efforts  o 
Mind  when  one  confiders  how  far  he  was_  co 
at  the  A®e  of  43  Years,  and  how  much  time  in 
•  fo  Ihort  a  Life  he  had  fquander’d  away  out  o 
I  ove  to  the  Mathematicks.  He  had  been  m  t 
Service  ;  he  was  of  that  Quality  which  engaged 
him  to  a  great  Number  ot  Devoirs  ,  he  had  a  ^ 
mily  and  the  Confequence  of  it,  Domeftick  Cares, 
a  good  Eftate  of  his  own  to  manage,  which  al¬ 
ways  brings  Bufinefs  with  it  befides  w  ic  , 
lived  in  the  World,  and  with  it,  in  a  m^ner  like 
thofe  whofe  idle  Empldyments  are  their  foie  Buh- 
nefs ,  nor  was  he  an  Enemy  to  Pleasures  ,  ^ 

were  Avocations  enough  in  Confcience  ■,  and  e 
his  Talents  have  been  never  fo  proper  for  the  Ma¬ 
thematicks,  it  was  impoffible  but  that  is  w’an . 
Time  muftbe  fupplied  with  a  prodigious  t  p>p  - 
tion  ;  however  it  did  not  appear  that  his  studies 
affefted  his  Health,  he  had  the  Appearances  of  the 
bell  and  ftrongeft  Conftitution  as  could  be  dehred. 
He  was  by  no  means  Melancholly  or  Penfive  on 
the  contrary  rather  inclinable  to  Mirt  ,  0  1 
his  great  Mathematical  Genius  did  not  feem  o 

have  coft  him  any  thing.  , 

In  his  molt  ordinary  Difcourfes  one  perceived 

the  Juftnefs,  Solidity,  and  in  a  word,  the  so- 
metry  of  his  Soul  •,  he  was  of  an  eafie  Convei- 
fation,  and  of  a  perfeft  Honefty,  open  an  _ 
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cere,  conferring  to  what  he  was,  becaufe  he  was 
fo,  but  making  no  Advantage  of  it,  the  true  Mo- 
defty  of  a  great  Man,  ready  to  own  his  Ignorance, 
and  to  receive  Infeudions  even  in  matters  of  Geo¬ 
metry,  if  it  were  poffible  to  be  in  feuded  therein  j 
by  no  means  Jealous,  not  for  want  of  knowing 
his  own  Superiority,  but  out  of  a  natural  Equity: 
for  without  that,  thofe  that  believe  themfelves, 
and  even  thofe  that  are  Superiour  to  others,  are 
notwithftanding  jealous  of  others. 

t  married  Marie  Charlotte  de  RomiUey  de  la 
Chefnelaye ,  a  Lady  of  an  Ancient  and  Noble  Fa¬ 
mily  in  Brit  any,  and  who  brought  him  a  great 
Eftate.  There  was  fuch  a  Harmony  and  Union 
between  them,  that  he  infpired  her  with  his  Ge¬ 
nius  for  the  Mathematicks.  He  left  by  her  one 
Son  and  three  Daughters.  . 

His  Place  of  Honorary  Academifl  was  filled  by 
the  Marquis  of  Idaugeau ,  Governour  of  Touraine , 
Counfellor  of  State  in  Ordinary,  and  Grand  Ma¬ 
iler  of  the  Royal  and  Military  Orders  de  Nojlre- 
T>ame  du  Mont  Carmel,  and  of  St.  Lazare  de  Je- 
rufalem,  &c.  and  one  of  the  Forty  Members  of 
the  French  Academy. 
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ttMlfi&Ames  Bernoulli  was  Born  at  Bafil  the 
27  .December,  1654.  He  was  Son  of 
Nicholas  Bernoulli ,  who  is  yet  living, 
and  has  confiderable  Employments  in 
that  Canton.  One  of  the  Brothers  of  the  Gen¬ 
tleman  whofe  Life  we  are  writing  is  in  a  yet 
higher  Station  than  his  Father. 

Monfieur  Bernoulli  was  Educated  after  the  ufual 
manner  of  his  Time  ,  He  was  defigned  for  a  Mi¬ 
nifies  and  accordingly  inftrufted  in  Latin ,  Greek , 
and  the  Philofophy  of  the  Schools,  but  nothing 
of  Geometry }  however,  having  feen  by  chance 
fome  Geometrical  Figures,  he  was  ftruck  with 
thofe  Xharms  of  which  few  Men  in  the  World 
are  fenfible.  He  had  hardly  any  one  Book  of  the 
Mathematicks,  nor  durft  he  make  ufe  of  thofe  he 
had  but  by  Health,  fo  that  you  may  be  fure  he 
had  no  Matter,  but  his  Inclination  joined  with  a 
great  Capacity  became  his  Preceptor.  He  like- 
wife  apply’d  himfelf  even  to  Aftronomy ,  and  as 
his  Father,  who  had  other  Views  for  him,  always 
oppofed  thofe  Studies,  he  expreffed  his  Circum- 
ftances  by  a  Device  reprefenting  Phaeton ,  guiding 
the  Chariot  of  the  Sun,  with  a  Latin  Infcription, 
which  fignified,  I  am  among  the  Stars  in  fpight 
of  my  Father . 

He  was  but  18  Years  old,  and  could  hardly 
otherwife  be  counted  a  Mathematician  than  by  his 
violent  Propenfity  for  the  Mathematicks,  when  he 

gave 
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gwe  the  Resolution  of  that  Chronological  Pro¬ 
blem,  difficult  enough  to  one  of  his  Age,  by 
which  the  Years  of  the  Solar  Cycle,  of  the  Gol¬ 
den  Number,  and  of  the  Indiftion  being  given, 
the  Year  of  the  Julian  Period  was  to  be  found. 

At  the  Age  of  22  Years  he  went  to  Travel 
being  at  Geneva,  he  taught  a  young  Woman  to 
Write  who  had  loft  her  Eyes  within  two  Months 
after  ffie  was  Born,  and  invented  a  new  Method 
for  that  purpofe,  having  difcovered  both  by  Reafon 
and  Experience  the  Inefficacy  of  that  which  Cardan 
propofes.  At  Bourdeaux  he  compofed  univerfal 
Gnomnkk-Tabhs,  which  are  now  ready  for  the 
Prefs.  After  having  feen  France,  he  returned  to 
his  own  Country  in  the  Year  1680.  there  he 
began  to  Study  the  Philofophy  of  Defcartes.  That 
Excellent  Book  did  more  enlighten  than  convince 
him,  and  he  drew  from  that  great  Author  ftrength 
enough  to  engage  even  with  him  atterwards. 

At  the  end  of  the  Year  1680,  there  luckily 
appeared  a  Phenomenon  fit  to  exercife  a  young 
Philofopher  j  it  was  a  Comet  which  has  occa- 
fion’d  feveral  famous  Works,  and  among  the  reft 
the  Firft  that  Mr.  Bernoulli  ever  publiffied,  and 
which  he  called  Conamen  Novi  Syfiematis  Come¬ 
tarum,  pro  motu  eorum  fub  calculum  revocando , 
&  apparitionibm  pr&dicendis.  He  fuppofes  that 
the  Comets  are  Satellites,  or  Moons,  of  the  fame 
Planet,  raifed  fo  high  above  Saturn,  tho’  placed 
in  the  Vortex  of  the  Sun,  that  it  is  always  in- 
vifible  to  our  Eyes  *,  and  that  thofe  Moons  are 
not  vifible  neither,  but  when  they  are  in  the 
ioweft  Part  of  their  Circle,  and  in  the  neareftr 
Portion  to  us.  From  thence  he  concludes  that 

Comets 
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Comets  are  everlafting  Bodies,  and  that  theit 
Return  may  be  foretold,  which  is  alfo  the  Opinion 
of  Monfieur  CaJJini .  According  to  the  Syftem 
and  Calculations  of  Monfieur  Bernoulli ,  the 
Cometof  1680,  will  appear  again  upon  the  17th 
of  May  1719,  in  1  Degr.  12  Min.  of  Libra. 
This  is  a  Prediction  bold  enough,  confidering  the 
ExaCtnefs  of  the  Circum fiances. 

Here  I  cannot  forbear  relating  an  Objection 
which  was  propofed  to  him  very  ferioufly,  and 
which  he  condefcended  to  anfwer  in  as  grave  a 
manner  :  It  was,  that  if  Comets  are  regular  and 
ordinary  Stars,  they  can  no  longer  be  efteem’d 
extraordinary  Tokens  of  the  Wrath  of  Heaven. 
He  attempts  feveral  Ways  of  folving  it,  and  at 
laPc  comes  off  in  this  manner  :  He  aflerts,  That 
the  Head  of  the  Comet  being  eternal,  cannot  be 
affign’d,  but  the  Tail  may,  becaufe  according  to 
him,  this  laid  is  only  accidental.  Such  Meafures 
were  the  learned  Men  about  2  5  Years  ago  oblig’d 
to  keep  with  popular  Opinions.  At  prefent  we 
have  got  over  it ,  that  is  to  fay,  the  greateft  Part 
of  the  World  are  cured  of  their  Whims  about 
Comets,  and  the  Fruits  of  found  Philofophy 
fpread  themfelves  farther  and  farther :  It  would 
be  a  good  thing,  if  it  were  practicable,  to  note  the 
Epoca  of  the  End  of  thofe  Errors  which  Ihe  has 
defdroy’d. 

In  the  Year  1682,  Monfieur  Bernoulli  publifh- 
ed  his  Defertation  Be  gravitate  JLtheris  he 
does  not  only  treat  therein  of  the  Weight  of  the 
Air,  fo  inconteftable  and  fo  fenfible  by  the 
means  of  the  Barometer,  but  chiefly  about  that 
of  t!ie  jEther.  a  Matter  much  more  fine  and  fubtile 
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than  the  Air  we  breath.  It  is  to  the  Weight 
and  Preffure  of  that  Matter  that  he  refers  the 
Hardnefs  of  Bodies.  In  his  Preface  he  protefts, 
that  when  he  had  form'd  this  Syftetn,  he  did  not 
remember  that  he  had  ever  met  with  it  in  that 
famous  Book,  call'd  The  Search  after  Truth ,  and 
applauds  himfelf  for  having  fallen  upon  the  fame 
Opinion  with  Father  Malbranche  *  and,  what  is 
more  remarkable,  that  he  had  attain’d  to  it  by  the 
fame  Methods. 

As  the  Alliance  between  Geometry  and  Natural 
Philofophy  produces  the  chiefeft  Ufefulnefs  of 
the  former,  and  all  the  Solidity  of  the  latter,  he 
fet  up  Societies,  and  a  kind  of  an  Academy,  in 
which  he  made  thofe  Experiments  that  were  the 
Foundation  or  the  Proof  of  the  Geometrical  Cal¬ 
culations,  and  he  was  the  firft  Man  that  efta- 
blifh’d  in  the  City  of  Bafil  this  Way  of  Philofo- 
phifing,  the  only  reafonable  one,  and  which  ne- 
verthelefs  has  been  fo  long  in  appearing. 

He  had  already  penetrated  into  the  moft  ab- 
firufe  Parts  of  Geometry  ,  and  as  he  ftudy’d  it, 
he  render’d  that  Science  more  perfeft  by  the  Dif- 
coveries  he  made  in  it ;  when  in  the  Year  1684, 
the  Face  of  Geometry  was  almoft  chang’d  at 
once.  The  illuftrious  Monfieur  Leibnitz,  pub- 
lifii’d  in  the  Tranfadions  of  Leipfic,  fome  Effays 
of  his  new  Differential  Calculation,  or  as  he  fliles 
it.  Infinite  Parva ,  of  which  he  conceal’d  both 
the  Art  and  Method.  As  foon  as  Meffieurs  Ber* 
nouUi  (for  the  younger  Brother,  a  famous  Geo¬ 
metrician,  has  an  equal  fhare  in  the  Glory  of  it) 
perceiv’d  by  the  little  they  could  fee  of  this  Cal¬ 
culation,  how  great  the  Extent  and  Glory  of  it 

would 
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would  be,  they  obftinately  fet  themfelves  to  dis¬ 
cover  the  Secret,  and  to  carry  it  away  from  him 
that  had  invented  it  •,  in  which  they  fucceeded 
and  perfected  the  Method  to  fuch  a  Degree,  that 
Monfieur  Leibnitz,  out  of  a  Sincerity  worthy  of 
a  Great  Man,  declar’d,  That  it  belong’d  to  them 
as  much  as  to  him.  Thus  it  is,  tnat  the  lea  ft 
Ray  of  Truth  breaking  thro’  a  Cloud  fufficiently 
enlightens  Great  Minds,  whilft  the  naked  Truth 
can  hardly  make  any  Impreffion  upon  others. 

Monfieur  Bernoulli’s  Country  did  Juftice  to  a 
Citizen  who  had  been  fo  great  an  Honour  to  it, 
for  in  the  Year  1687,  he  was  chofen,  by  a  una¬ 
nimous  Confent,  ProfelTor  of  Mathematicks  in 
the  Univerfity  of  Bafil :  It  was  then  he  had  an 
Opportunity  to  exert  a  new  Talent,  which  was 
that  of  Teaching  j  for  a  Man  has  been  capable  of 
attaining  to  the  higheft  Pitch  of  Learning,  and 
yet  unable  to  lead  others  up  to  it,  and  fome- 
times  it  cofts  the  Mind  more  Pains  to  defcend 
again,  than  to  continue  foaring.  Monfieur  Ber¬ 
noulli,  by  the  great  Eafinefs  and  Nicety  of  his 
Leffons,  and  by  the  great  Progrefs  his  Pupils 
made  in  a  very  fmall  time,  attracted  a  Number  of 
Strangers  to  Bafil  to  hear  his  Le&ures.  The 
Exercifes  which  his  Office  of  ProfelTor  requir'd 
of  him,  produc’d,  among  other  Fruits,  all  that 
he  has  publiffi’d  upon  the  Infinite  Series  or  Ranks 
of  Numbers.  The  Queftion  is.  To  find  the 
Amount  of  a  Sum  of  an  Infinity  of  Numbers,  re-  \ 
gulated  according  to  fome  Order  or  Law  ?  and 
without  doubt,  Geometry  would  never  Ihew 
greater  Boldnefs  than  when  ffie  pretends  to  make 

her  felf  Miftrefs  of  Infinity  it  felf,  and  to  treat 
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it  as  fomething  Finite  ;  thereby  we  difcover  the 
R edifications  or  Quadratures  of  Curves  ;  for  all 
Curves  may  pafs  for  Infinite  Continuations  of 
Right  Linus  Infinitely  little,  and  the  Spaces  which 
they  comprife,  for  an  Infinity  of  Spaces  infinitely 
little,  all  terminated  by  Right  Lines.  One  while 
we  find  that  thefe  Sequels  or  Continuations  which 
comprehend  an  Infinity  of  Terms,  are  neverthe- 
lefs  but  equal  to  a  certain  Finite  Term,  and 
then  the  Curves  which  they  reprefent  are  either 
Redifiable  or  Squarable  }  fometimes  we  find  that 
thefe  Sequels  are  loft  in  their  Infinity,  and  are 
abfolutely  out  of  the  Reach  of  any  Calculation  ; 
in  which  Cafe  the  Length  of  the  Curves,  or 
their  Spaces  do  like  wife  efeape  our  Enquiries. 
Archimedes  feems  to  have  been  the  firft  that  found 
the  Sum  of  a  Geometrical  Progreffion  infinitely 
decreafing,  and  thereby  molt  ingenioufly  difco- 
ver’d  the  fquaring  of  the  Parabola.  Dr.  Wallis, 
the  famous  Englijh  Mathematician,  upon  thefe 
Sequels  compofed  his  Arithmetick  of  Infinites y 
and  Meffieurs  Leibnitz ,  and  Bernoulli  have  car- 
ry’d  this  Theory  much  farther  fince  his  Time. 

But  the  Objed  of  Monfieur  Bernoulli’s  moft 
conftant  Pains  was  the  Calculation  of  the  Infi¬ 
nitely  Littles,  and  the  Enquiries  where  it  was 
neceflary.  He,  and  the  fmall  Number  of  his 
Equals,  had  found  out,  as  it  were,  a  New  World, 
unknown  ’till  then,  and  of  a  difficult  and  even 
dangerons  Accefs,  but  which  recompenc’d  their 
Labour  with  immenfe  Riches,  and  which  were 
not  to  be  met  with  in  the  Old  World. 


Having 
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Having  already  given  an  Account  of  the  late 
Marquis  de  UHopital ,  I  have  in  fome  manner 
defcrib’d  Monfieur  Bernoulli ,  becaufe  they  have 
often  given  by  that  Method,  which  was  common 
to  them  both,  a  Solution  of  the  fame  Problems, 
which  they  could  have  laid  hold  on  no  other 
Way.  We  will  not  therefore  repeat  what  has 
been  there  faid,  but  only  add  fome  of  Monfieur 
Bernoulli's  particular  Difcoveries. 

The  Differential  Calculation  being  laid  down, 
every  one  knows  how  neceffary  the  Integral 
Calculation  is  \  this  being,  as  one  may  call  it, 
the  Reverfe  of  the  other  \  for  as  the  Differential 
Calculation  defcends  from  Finite  Greatnefs  to  their 
Infinitely  Littles,  fo  the  Integral  Calculation 
does  afcend  from  Infinitely  Littles  to  Finite  Great¬ 
nefs  but  the  Afcent  is  painful,  and  in  fome 
Cafes  as  yet  impoffible. 

In  the  Year  1691,  Monfieur  Bernoulli  pub- 
lifh’d  two  Effays  upon  the  Integral  Calculation, 
and  they  were  the  firft  that  have  hitherto  ap¬ 
pear'd,  by  which  he  open’d  a  new  Way  to  the 
Geometricians.  Thefe  two  Eifays  related  to  tht 
Redlification  and  Quadrature  of  the  two  different 
kinds  of  Spirals  one  is  form’d  by  the  Extremi¬ 
ties  of  the  Ordinates  of  an  ordinary  Parabola,  of 
which  the  Axis  is  rolled  up  in  a  Circle  5  the 
other  is  the  Logarithmical  Spiral,  which  always 
makes  the  fame  Angle  with  its  Ordinates.,  concur¬ 
ring  in  its  Center.  And  as  the  Curve,  which  is 
call’d  Loxodromical ,  defcrib’d  by  a  Veflel  which 
always  follows  the  fame  Rhomb  of  the  Wind,  does 
likewife  always  make  the  fame  Angle  with  all  the 
Meridians,  it  follows,  that  if  the  Meridians  were 
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Right  Lines,  concurring  to  the  Pole,  the  Loxodro- 
mical  would  become  the  Logarithmical  Spiral  \ 
from  whence  Monfieur  Bernoulli  took  Occafion 
to  pafs  from  the  Logarithmical  to  the  Loxodromi- 
cal  Spiral,  and  difcorer’d  a  great  many  new  things, 
and  very  curious  with  refped  to  the  Longitudes 
and  Navigation. 

About  this  Time  the  Problem  of  the  Linea 
Catenaria ,  propofed  by  him,  made  a  great  Moife 
among  the  chiefeft  Geometricians.  It  is  the  Cur¬ 
vity  made  by  a  Chain  faften’d  at  each  End,  equal- 
ly  heavy  in  all  its  Parts,  each  of  which  Part  is 
drawn  down  by  its  own  Weight,  and  at  the  fame 
Time  flopp'd  by  the  Points.  After  that  Mef- 
fieurs  Leibnitz Huygens  and  Bernoulli  his  Bro¬ 
ther  had  refolv’d  the  Problem,  and  determin'd 
this  Curvity,  he  prov’d  in  the  Year  1692,  that 
it  was  the  fame  with  a  Sail  fwelfd  by  the  Wind  : 
And  as  he  then  began  his  Enquiries  and  Difcove- 
ries  upon  the  Curvity,  which  a  Spring  would 
make  upon  one.  of  its  Extremities  faften’d  upon  a 
Plain,  and  the  other  carry  a  Weight,  he  ffiew’d, 
that  the  fame  Sail,  which  being  fwell’d  with  a 
Horizontal  Wind,  would  be  bent  into  the  Cate- 
naria ,  were  fwell’d  with  a  liquid  Matter  that 
fhould  gravitate  upon  it  Vertically,  it  would  be 
bent  like  a  Spring,  or  Elafltcatty ,  for  that’s  the 
Name  he  gives  to  this  fort  of  Curve.  Thefe 
Determinations  are  not  the  fimple  Sports  of  Geo¬ 
metry,  and  only  to  be  efteem’d  for  the  Difficulty 
of  their  Solution,  but  they1  likewife  occur  in  the 
niceft  Difputes  of  Phy  licks  or  Mechanicks,  when 
the  Queftion  is  to  difcover  with  great  Exa&nefs 
the  Aftion  of  Liquids  or  of  W eights  g 
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To  forbear  entering  into  a  longer  detail  of 
Monf.  Bernoulli's  Geometrical  Enquiries,  it  fhali 
fuffice  to  give  you  here  a  Sketch  of  his  Theory 
of  the  Curves  that  flip  or  move  upon  them- 
felves.  Whatever  Curve  is  propofed,  he  confi- 
ders  it  as  immoveable,  and  at  the  fame  time  he 
fuppofes  that  another  Curve  equal  and  like,  that 
i  is  to  fey  of  the  feme  Kind,  flips  upon  it  and  ap¬ 
plies  all  its  Points  to  the  Curve  that  is  underwit, 
one  after  the  other  :  Joyning  to  this  Confideration 
that  of  the  Evolute,  which  would  have  produced 
the  propofed  Curve,  he  draws  from  the  Aiding  of 
this  Curve  upon  it  felf  not  only  a  Roulette  or 
Cycloid,  defcribed  after  the  ordinary  manner  by 
a  fixed  Point  of  the  moveable  Curve,  but  likewife 
the  Cauflick  by  Reflexion,  and  befides  two  Curves, 
the  firft  of  which  he  calls  the  Anti-Evolute,  and 
th  e  fecond  the  Pericauflick  j  and  to  carry  himfelf 
through  this  Labyrinth  of  different  Laws,  and  to 
enable  him  to  determine  the  Nature  of  them,  it 
is  only  neceffary  to  know  the  firft,  which  is  the 
Spring  of  all  the  reft. 

By  this  means  he  attains  to  a  wonderful  Pro¬ 
priety  of  the  Logarithmical  Spiral,  which  is,  that 
all  the  Curves,  which  either  produce  it,  or  are 
produced  by  it,  after  the  manner  we  have  ex¬ 
plained  them,  its  Evolute,  Cauflick,  Cycloidal  Anti- 
Evolute  and  Pericauflick  are  other  Logarithmical 
Spirals,  equal  and  like  in  all  things  to  that  from 
which  they  are  generated.  It  is  eafie  to  judge 
that  fuch  like  Refolutions  require  a  great  Appa- 
;  ratus  of  Geometry,  and  mult  needs  be  the  ut- 
moft  Efforts  of  a  Mathematical  Genius. 
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Thefe  Rollings  of  the  Curves  guided  Monf.  Bsr-  • 
tmdli  to  the  Difcovery  of  the  two  general  For-  - 
nudes  of  the  Cauflicks  by  Reflexion  and  Refra -  ■ 
8ion,  which  comprife  two  Sedions  of  the  Marquis  j 
de  UHopitaPs  Book,  or  rather  the  whole  Art  of  I 
Cat  opt  ricks  :  But  Monfieur  Bernoulli  fupprefied  i 
the  Analyfis  of  the  Formules,  and  Monfieur  de  \ 
JJHppifal  has  revealed  the  Myft ery  thereof. 

All  thefe  Enquiries,  and  a  great  Number  of  others  jj 
as  profound  as  thefe,  whiph  we  muft  pafs  over  in  | 
Silence,  have  been  performed  by  the  Calculation  i 
of  die  Infinitely  Littles  j  and  was  it  pofiible  to  |j 
prove  its  Excellency  better,  and  at  the  fame  time  ; 
to  teach  the  Art  of  handling  it  ?  And  fo  likewife 
this  Method  is  become  that  of  all  the  great  Geo¬ 
metricians  without  Exception  *5  and  tho5  it  is  fome- 
times  a  little,  crabbed  and  thorny,  it  is  much  more 
eafie  to  learn  the  Practice  of  it,  than  to  advance 
further  without  its  help. 

When  the  Royal  Academy  of  Sciences  had  re¬ 
ceived  from  the  King  in  the  Year  1699.  thatEfta- 
blifhtnent  by  which  they  were  allowed  to  chufe 
eight  Foreign  Aflbciates,  all  the  Votes  immediately 
fell  upon  the  two  Bernoulli  s  in  that  fmall  Num¬ 
ber.  The  EleBor  of  Brandenbourg  having  like¬ 
wife  eftabiifiied  an  Academy,  at  the  Head  of  which 
lie  placed  the  famous  Monfieur  Leibnitz>r  both 
thefe  Brothers  were  made  Fellows  of  it  in  the  Year  1 
1701.  Thos  they  were  abfent  they  have  always  1 
fulfilled,  the  Duty  of  Academifts  by  their  excel¬ 
lent  and  Angular  Trafts,  with  which  they  have 
enriched  our  Hiftory.  In  that  of  the  Year  1702. 
wc  publi ihed  the  Indefinite  SeBion  of  the  Circular 
Arches  of  Monfieur  Bernoulli  of  Bafil.  In  1703,, 
'-'"TT  -  1  f  his; 
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his  Theory  of  the  Centre  of  0 filiation  \  and  in  the 
prefent  Year,  we  have  feen  his  new  Hypothefis  of 
the  Refiftance  of  Solids,  and  the  Analyfis  of  his 
Ela  flick  Curve.  In  the  A3s  of  Leipjic  he  had 
already  given  fome  Idea,  but  imperfeftly,  of  the 
greateft  part  of  thefe  Difcoveries,  but  he  did  not 
communicate  them  to  the  Academy,  ’till  he  had 

i  put  them  into  fuch  a  Condition  as  was  to  his  own 

•  Satisfaction 

Whilft  the  Profeffor  of  Bafl  raifed  himfelf  fo 
:  great  a  Name,  his  Brother,  Profeffor  alfo  of  Ma- 
:  thematicks  at  Groningen ,  made  no  lefs  Noife  *5  they 

ii  both  ran  the  fame  Courfe  and  with  equal  Paces* 

I  The  Learned  Men  of  the  firfl  Rank  could  hardly 
!j  attain  to  that  Degree,  if  they  were  not  paffionately 
1  affefted  for  their  particular  Science,  and  had  a  talk 
jj  for  it  fuperior  to  every  thing  elfe.  A  lively  Emu* 
ii  lation  excited  it  felf  between  the  two  Brothers* 
i  which  was  yet  more  fomented  by  their  Diftance, 

!  and  brought  them  to  fpeak  to  one  another  only  in 

the  Publick  Journals,  and  might  have  ferved  to 
l  create  a  Mifunderftanding,  if  that  could  poffibly 
have  happen’d  between  two  fuch  dear  Friends. 

1  At  laft  the  eldeft  Brother  gathering  his  whole 
1  flrength  together,  (hot  out,  as  I  may  call  it,  a  Fro- 
Lblem,  which  he  direfted  not  only  to  all  the  Geo- 
:  metricians,  but  likewife  to  his  Brother  in  parti- 
1  cular,  promifing  him  publickly  a  certain  Sum  if 
he  could  refolve  it.  He  did  it,  and  very  quickly 
:  too,  but  gave  the  Solution  without  an  Analyfis. 
v  Monk  Bernoulli  of  Bafil ,  who  found  this  Solution 
:  to  be  partly  different  from  his  own,  defired  to  fee 
I  the  Analyfis  of  it,  that  he  might  difcover  from 
j  whence  arofe  the  Difference  of  the  Solutations : 

D  2  But 


4 8  The  Life  of  Monjieur  Bernoulli. 

But  Fo  many  difficulties  intervened  about  the  Judges 
that  were  to  examine  this  Analyfis,  and  fome  other 
Circumfrances  of  the  Judgment,  that  they  have: 
iiot  yet  been  determined  ]  the  Detail  of  it  would 
be  too  long,  it  may  therefore  fuffice^  that  the  Pub- 
lick  be  informed  that  this  Problem  related  to  the 
Figures  called  Ifoperimeters .  Amongft  an  Infinity 
of  poffible  Curves,  which  have  the  fame  Verbneter 
or  the  fame  Length,  it  was  neceflary  to  find  out 
by  fome  General  Rule,  thofe,  which  under  certain 
Conditions, included  the  greateft  or  fmalleft  Spaces, 
or  by  revolving  about  their  Axis,  produced  the 
greateft  or  the  fmalleft  Superficies,  or  the  greateft 
or  fmalleft  Solids.  One  may  guefs  at  the  Difficulty 
of  the  Problem,  by  the  Defign  wherewith  it  was 
chofen. 

5 1  was  this  Mr.  Bernoulli  who  had  the  care  of 
the  Edition  of  Defcartes  his  Geometry,  which  was 
publiffi’d  at  Bafil :  He  was  fofull  of  thefe  Matters, 
that  the  Proofs  which  he  had  to  correft,  could 
not  pafs  through  his  Hands  without  producing  new 
Thoughts  and  Reflections,  and  he  embellifiied  the 
Works  of  that  great  Philofopher,  which  tho’  they 
were  done  in  haft,  and  as  he  calls  them  Tumul¬ 
tuary,  are  yet  very  Curious  and  Inftrudive. 

His  continual  Labours,  occafion’d  by  the  Duties 
of  his  Place,  by  his  Thirft  after  Knowledge,  and 
the  Pleafure  he  took  in  his  Succefs,  were  probably  1 
the  caufe  of  the  Gout,  which  feized  upon  him 
very  early,  and  ended  at  laft  in  a  flow  Fever,  of 
which  he  died  the  1 6th  of  Auguft ,  1705.  Aged 
fifty  l  ears  and  feven  Months.  Two  or  three  Days 
before  his  Death,  at  the  time  of  his  moft  ferious 
CareSg,  he  in  treated  Monf.  Herman  his  Countryman, 

particular 
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particular  Friend,  and  an  illuftrious  Geometrician, 
to  return  his  Thanks  to  the  Academy  of  Sciences, 

■  for  the  Honour  of  having  admitted  him  into  their 
:  Body,  and  according  to  the  Example  of  Archi¬ 
medes,  who  would  adorn  his  Tomb  with  the  fineft 
Difcovery  he  had  made  in  Geometry,  and  order’d, 
that  a  Cylinder  circumfcribed  to  a  Sphere  Ihould 

:  be  drawn  upon  it  \  Monf.  Bernoulli  likewife  or- 
ijder’d,  that  there  Ihould  be  put  upon  his,  a  Loga- 
jrithmical  Spiral  with  thefe  words,  Eadem  mutata 
!  re  fur  go ,  a  happy  allufion  to  the  Hope  of  Chriftians 

■  reprefented  in  fome  manner  by  the  Properties  of 
i  this  Curve.  He  finiflied  a  great  Work  De  Arte 
:  ConjeBandi  \  and  tho5  nothing  of  it  has  yet  ap- 
:  peared,  we  flxall  venture  to  give  fome  Idea  of  it 
;  upon  the  Credit  of  Monf.  Herman,  The  Rules 
j  of  any  Play  being  fuppofed,  and  the  Players  being 
i  of  equal  Strength,  one  may,  in  what  condition 
:  foever  the  Game  be,  determine  by  the  Advantage 
j  which  one  of  the  Gamefters  has  over  the  other, 
j  what  odds  are  to  be  laid  that  he  fhall  win.  The 

Wager  changes  according  to  the  different  Condi¬ 
tions  of  the  Parties,  and  when  one  will  conhder 
all  thefe  Changes,  one  finds  fometimes  Series  or 
Sequels  of  regulated  Numbers,  and  even  of  new 
and  fingular  ones.  If  you  fuppofe  the  Gamefters 
tp  be  unequal,  the  Queftion  will  be,  what  Odds 
the  Stronger  ought  to  give  the  Weaker,  or  reci¬ 
procally,,  a  certain  Advantage  being  granted  by  one 
to  another  \  the  Queftion  will  be,  how  much 
ftronger  he  that  gives  is  than  he  that  takes,  and 
it  mud  be  obferved  that  the  Odds  or  the  Strength 
are  incommenfurable,fo  that  the  two  Gamefters  can 
never  b.e  made  entirely  equal.  The  Ratiocinations. 

p  3  -  which" 
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which  thefe  fort  of  Matters  require,  are  ufually 
very  nice  and  fine,  and  compofed  of  a  great  num¬ 
ber  of  Views,  fome  of  which  may  be  loft,  and 
confequently  more  fubjed  to  Error  than  other  Ma¬ 
thematical  Reafonings.  For  Example,  two  equal 
Gamefters  having  agreed  to  play  four  Setts  each, 
and  one  has  got  three  and  the  other  two,  the  rea- 
foiling  niuft  be  very  nice  to  determine  exadly  that 
one  may  lay  three  upon  his  Head  that  has  got 
three  Games,  and  one  upon  his  that  has  got  two  } 
This  is  one  of  the  inoft  Ample  Cafes,  but  by  this 
you  may  judge  of  thofe  that  are  infinitely  more 
complicated :  Some  greatMathematicians,and  chiefly 
Meflieurs  Pafcbal  and  Huygens ,  have  already  pro- 
pofed  or  refojved  fome  Problems  upon  this  Sub- 
jed,  but  they  have  only  fkim’d,  as  I  may  fay, 
and  not  enter’d  into  the  Matter  \  but  Monf.  Ber¬ 
noulli  has  taken  a  greater  Compafs,  and  founded  it 
more  deeply,  he  has  even  carried  it  to  Moral  and 
Political  Things,  and  it  is  thofe  which  will  be 
found  the  moft  new  and  furprifing  in  his  Work* 
In  the  mean  time,  if  we  more  clofely  confider  the 
Affairs  of  Life,  upon  which  we  are  to  deliberate 
daily,  we  {hall  find  that  we  ought  to  proceed  in 
thofe  Deliberations  as  in  our  Wagers  about  Play¬ 
ing,  that  is,  we  fhould  compare  the  number  of 
Cafes,  in  which  a  certain  Event  will  happen,  to 
the  number  of  thofe  in  which  it  will  not  come 
to  pafs  p  that  being  done,  one  fhould  know  ex¬ 
actly,  and  one  might  exprefs  by  Numbers  how- 
much  better  Party  would  be  that  we  embrace, 
than  that  which  we  rejed.  All  the  Difficulty  is, 
that- many  Cafes  efcape  us  in  which  the  Event 
might  equally  happen,  or  not  happen,  and  the 

:  more 
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more  there  are  of  thefe  unknown  Cafes,  the  more 
uncertain  is  the  Knowledge  which  Side  we  ought 
t0  take.  The  Train  of  thefe  Idea’s  led  Mon  .  Ber¬ 
noulli  to  this  Queftion,  Whether  the  Number  of 
,  unknown  Cafes  always  leffenmg,  the  probability 
of  the  Side  one  ought  to  take,  does  neceuaniy 
increafe  in  Proportion,  fo  that  at  laft,  it  arrives  to 
fuch  a  degree  of  Certainty  as  one  would  have  it  . 

It  ffiould  fee m  that  there  was  no  Difficulty  in 
maintaining  the  affirmative  of  this  Propofition ;  ne- 
vertheiefs  Monfieur  Bernoulli  ±  who  was  fully 
Mafter  of  the  Matter,  allured  us,  that  this  Problem 
was  much  more  difficult  than  that  of  Squaring 
the  Circle ,  as  it  would  in  Companion  be  much 
more  ufeful ,  for  it  is  not  fo  glorious  for  the  Spirit 
of  Geometry  to  reign  in  Natural  Philofopoy,  as  it 
r  would  be  in  matters  of  Morality,  which  are  very 
>  complicated,  cafual  and  changeable^  and  the  more 
obftinate  and  ftubborn  the  Matter  it  has  to  deal 
with,  is  the  greater  Honour  it  would  acquire  m 

overcoming  it. 

Monf.  Bernoulli  was  of  a  bilious  and  melan- 
cholly  Temper,  a  Difpofition  which  above  all 
others  produces  in  the  Mind  that  Ardour  and  Con- 
ftancy  which  are  fo  neceiTary  for  great  Things^ .  t 
produces  in  a  Man  of  Letters  an  affiduous  an  o 
ftinate  Study,  and  by  that  fame  Study  fortiaes  it- 
felf  more  and  more.  In  all  the  Enquiries  and  Dif- 
coveries  which  Monf.  Bernoulli  made,  his  bteps 
were  flow,  but  fure  •,  neither  his  Genius,  nor  ha¬ 
bitual  Succefs  infpired  him  with  Confidence  .  e 
publiflied  nothing  which  he  did  not  ftnftly  exa¬ 
mine  over  and  over,  and  he  always  flood  m  tar 

D  4 
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of  the  Opinion  of  that  World  which  had  ffiown 
fo  great  a  refpedt  for  his  Frodu&ions. 

He  was  married  at  the  Age  of  30  Years,  and 
left  a  Son  and  a  Daughter. 


His  Place  of  Foreign  Affociate  was  filled  by 
Monf.  Bianchini ,  one  of  the  Pope's  Chamberlains, 
and  Canon  of  St.  Laurence  in  Damafo. 


The  LI  F  E  of  Monjteur  Amonto  n  s. 


llliam  Amontons  was  Born  in  the  Year 
1 663.  He  was  the  Son  of  a  Lawyer, 
who  having  left  Normandy  which  was 
his  Country,  came  and  fettled  at  Paris. 
Whilft  he  was  in  his  Studies,  he  fell  into  a  Di- 
ftemper  which  made  him  fo  deaf,  that  it  obliged 
him  aim  oft  to  quit  all  fort  of  Company,  at  leaft 
all  unneceffary  Company.  Thus  being  reduced 
to  live  by  himfelf,  and  having  none  but  his  own 
Meditations  for  his  Companions,  he  began  to  turn 
his  Thoughts  towards  the  Mechanicks ,  and  under- 
took  at  firft  the  moft  difficult  of  all  Machines,  or 
rather  the  only  impoffible  one,  I  mean  that  of  the 
Perpetual  Motion ,  of  which  he  neither  knew  the 
Impoffibility,  nor  the  Difficulty.  Whilft  he  was 
£t  work  at  it,  he  eafily  difcover’d  that  there  ought 
to  beforne  Principles  in  this  Matter,  and  that  un- 
lefs  he  knew  them,  he  loft  both  his  Time  and 
Pains.  He  let  himfelf  then  to  Geometry,  tho* 
according  to  the  Cuftom  of  all  Families,  his  own 
oppofed  him  in  it3and  not  without  reafon  certainly. 
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if  People  apply  therafelves  to  Sciences  only  with  a 
defign  to  make  their  Fortune. 

We  are  allured  that  he  would  never  make  ufe 
of  any  Remedy  againft  his  Deafnefs  •,  whether  it 
was  that  he  defpaired  of  being  cured,  or  that  he 
found  his  account  in  the  redoubling  of  his  Appli¬ 
cation  and  Attention,  which  that  Deafnefs  was  the 
occafion  of  j  like  one  of  the  Ancients  who  was  laid 
to  have  put  out  one  of  his  Eyes  that  he  might  not 
be  diverted  from  his  Philofophical  Meditations. 
Monf.  Amontcns  learned  Drawing,  Meafuring  and 
ArchiteBure,  and  was  employed  in  feveral  Publick 
Works  j  but  he  was  not  long  without  railing  him- 
felf  higher,  for  to  that  mechanical  Science,  which 
produces  our  feveral  Arts,  and  is  only  employed 
about  our  neceffary  Affairs,  he  joined  the  Know¬ 
ledge  of  the  Sublime  Mechanifm  of  the  Univerfe, 

The  Inftruments,  fuch  as  Barometers,  Thermo¬ 
meters,  and  Hygrometers,  made  ufe  of  in  mea¬ 
furing  Phylical  Variations,  which  not  long  (ince 
were  either  wholly  unknown  to  us,  or  only  known 
by  the  confufed  and  uncertain  relation  of  our 
Senfes,  are  perhaps,  among'  all  the  ufeful  Inven¬ 
tions  of  Modern  Philofophy,  thofe  in  which  the 
application  of  the  Mechanicks  to  natural  Philo¬ 
fophy  is  molt  nice  ",  befides  as  we  were  contented 
with  the  firft  lucky  Hit,  or  with  the  firft  Idea 
which  thefe  Inventions  happily  produced,  they  re¬ 
mained  either  Defective  in  therafelves,  or  very 
little  ufeful.  Monf.  Amontons  ftudied  them  very 
diligently,  and  in  the  Year  1687,  when  he  was 
but  24  Years  old,  he  prefented  the  Academy  with 
a  new  Hygrometer ,  which  was  very  much  approved 
by  them. 
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He  likewife  propofed  to  Monfieur  Huhin ,  a  fa* 
mo  us  Enameler,  and  a  very  skilful  Man  in  tbefe 
Matters,  the  different  Idea’s  he  had  for  new  Baro¬ 
meters  and  Thermometers ,  but  Monfieur  Huhin 
had  prevented  him  in  fame  of  his  Projeds,  and 
did  not  much  regard  the  reft,  ’till  he  took  a  Jour¬ 
ney  into  England \  where  the  fame  things  were 
propofed  to  him  by  fome  of  the  principal  Members 
of  the  Royal  Society . 

Perhaps  it  will  not  be  look’d  upon  any  other- 
wife  than  as  an  Amufement  or  Paftime  of  the 
Mind,  but  however  a  very  ingenious  one,  that 
he  invented  a .  Method  of  communicating  the 
Thoughts  of  one  Perfon  to  another  at  a  very 
great  Diftance  :  For  Example,  from  Paris  to 
Rome,  in  fo  fliort  a  Time  as  three  or  four  Hours, 
in  fuch  a  Manner,  that  thofe  who  liv’d  between 
fhould  know  nothing  of  the  Matter  *3  and  yet  this 
Propofition  fo  paradoxical,  and  fo  chimerical  in 
Appearance,  was  executed  in  a  fmall  Extent  of 
Country,  once  before  the  Duke  of  Orleans ,  and 
at  another  time  before  the  Dutchefs  for  tho* 
Monfieur  Amontons  did  not  at  all  underftand  the 
Art  of  making  his  Court  to  great  Men,  yet  his 
Merit  had  already  made  him  known  to  feveral 
Great  Princes. 

The  Secret  confided  in  placing  People  in  fe¬ 
veral  Pofts,  at  certain  Diftances  from  each  other, 
who  by  the  Help  of  Telefcopes,  could  perceive 
certain  Signals  at  the  Poll  before  them,  and  tranf- 
mit  them  to  the  next  behind  ’em,  and  fo  on, 
thefe  different  Signals,  were  fo  many  Letters  of 
an  Alphabet,  of  which  they  only  had  the  Cypher 
at  Paris  and  at  Rome.  The  great  Reach  of  the 
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Telefcopes,  made  the  Diftance  of  the  Pofts  $  the 
Number  of  which,  was  to  be  as  few  as  poflible  } 
and  as  the  fecond  Pofts  tranfmitted.  the  Signals  to 
the  third,  as  foonas  ever  he  receiv’d  them  from 
the  fir  ft,  the  News  was  carry’d  from  Paris 
to  Rome  in  almoft  as  ftiort  a  time  as  was  neceffary 

to  make  the  Signals  at  Paris. 

In  1695,  Monfieur  Amontons  publifh’d  the  only 
Book  that  we  have  printed  of  his,  and  dedicated 
it  to  the  Academy  of  Sciences ,  the  Title  of  which 
is,  Phyfical  Obfervatio ns  and  Experiments  upon 
the  ConfruBion  of  a  new  Hour-GIafs ,  and  upon 
Barometers ,  Thermometers ,  and  Hygrometers v 
Altho’  the  Clepfydrds,  or  Water-Hour-  Glaffes,  fo 
much  in  Ufe  among  the  Ancients,  have  been 
quite  laid  afide  by  us,  on  Account  of  the  Clocks 
with  Wheels,  which  are  much  more  exad  and 
convenient,  Monfieur  Amontons  did  neverthelefs 
take  a  great  deal  of  Pains  in  forming  his  Clepfydray 
hoping  that  it  might  be  of  Service-  upon  the  Sea  j 
for  as  he  had  made  it,  the  moft  violent  Motion 
of  a  Ship,  which  infallibly  diforders  all  Clocks, 
could  not  affect  this  Machine.  One  may  fee  in 
his  Book  with  how  much  Art  that  Clepfydra  was 
prepar’d  ;  nor  is  it  likely  that  it  interfered  with 
many  of  the  ancient  Inventions. 

Pie  was  admitted  into  the  Academy  in  the  Year 
1699,  at  the  time  when  the  King  gave  them 
their  new  Rules.  Soon  after  which,  he  produc  cl, 
at  one  of  the  Meetings,  his  Theory  of  FriBionsi 
which  has  given  fo  much  Light  to  a  Matter  that 
has  hitherto  been  obfcure,  and  yet  of  great  lni~ 
portance  in  the  Mechanicks.  That  was  fucceeded 
by  his  new  Thermometer ,  an  Invention  which  is 
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not  only  ufeful  in  the  Pradice,  but  has  alfo  fur- 
nilh’d  us  with  new  Views  for  Speculation.  Our 
Hiftories  have  fpoken  fully  of  thefe  Difcoveries, 
and  given  an  Account  of  his  Redify’d  Barometer, 
and  of  his  Barometer  without  Mercury,  for  the 
Ufe  of  the  Sea,  and  of  the  new  and  curious  Ex¬ 
periments  he  has  made  about  the  Nature  of  the 
Air. 

Monfieur  Amontons  had  a  fingular  Talent  for 
Experiments,  fine  and  happy  Notions  of  Things, 
and  a  great  many  Expedients  to  remove  any  fn- 
conveniencies,  and  great  Dexterity  in  executing 
bis  Projects,  fo  that  it  feem’d  as  if  Monfieur 
Maria. fo  famous  for  the  fame  Talents,  had  been 
reviv’d  in  him. 

We  do  not  therefore  fcruple  to  compare  a  fim- 
ple  Pupil,  fuch  as  Monfieur  Amontons ,  was  to  one 
of  the  greateft  Members  that  ever  our  Academy 
had  p  nor  does  the  Name  of  Pupil  imply  any 
Diftindion  of  Merit  among  us,  nor  fignify  any 
thing  more  than  a  leffer  Degree  of  Seniority,  and 
a  kind  of  Survivance.  Monfieur  Amontons  en¬ 
joying  a  perfed  Health,  which  even  fhew’d  it 
felf  by  all  the  External  Appearances,  and  not 
being  Subjed  to  any  Difeafe,  leading,  and  having 
always  led  the  mod  regular  Life  in  the  World, 
was  all  of  a  fudden  feiz’d  by  an  Inflammation  of 
the  Bowels,  which  turn’d  to  a  Mortification  in  a 
very  few  Days.  He  died  the  1 1  th  of  QEtober  1 705, 
at  the  Age  of  42  Years,  and  about  two  Months. 

The  Publick  lofes  by  his  Death  feverai  ufeful 
Inventions  he  was  about,  viz.  upon  the  Printing- 
Prefs,  upon  Ships,  and  upon  Waggons,  or  Car¬ 
riages.  What  has  appear’d  of  his  may  fecure  us, 

that 
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that  whatever  he  thought  poffible  would  certain¬ 
ly  Hand  any  Trial,  and  the  Spirit  of  Invention 
naturally  fubtle,  bold,  and  fometimes  prefump- 
tuous,  was  in  him  accompany’d  with  all  the  So¬ 
lidity,  all  the  Modelty,  and  even  all  the  Diffi¬ 
dence  neceffary  to  it. 

The  Qualities  of  his  Heart  were  yet  prefera¬ 
ble  to  thofe  of  his  Mind  j  there  was  fo  natural 
and  fo  unaffeded  a  Sincerity  in  it,  that  it  was 
impoflible  to  be  deceiv’d  by  it  ;  a  Simplicity, 
Freedom,  and  Candour,  which  the  fmall  Corre- 
fpondence  he  had  with  Men  might  preferve  but 
could  not  bellow  upon  him  •,  he  was  intirely  un- 
capable  of  fetting  himfelf  out  otherwife  than  by 
his  Works,  or  of  making  his  Court  otherwife 
than  by  his  Merit,  and,  by  Confequence,  alrnoft 
entirely  uncapable  of  railing  a  Fortune. 


Ibe  L  IF  E  of  Monfieur  Duha  mei, 


Ohn  Baptifl  Duhamel  was  born  in  the 
7  ^ear  at  Fire,  in  the  Lower 

v*"a  Normandy.  Nicholas  Duhamel  his 
Father  was  a  Lawyer  in  the  fame 
Town,  where,  without  any  regard  to  his  private 
Intereft,  his  chief  Care  was  to  make  up  thofe 
Quarrels  that  were  brought  to  him,  which  fome¬ 
times  occafion’d  others  between  him  and  the 
Judges  of  the  Place. 

Monfieur  Duhamel,  the  Son,  perform’d  his 
firft  Studies  at  Caen,  but  learned  Rhetorick  and 
Philofophy  at  Paris.  At  the  Age  of  18  Teats, 

he 
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he  compofed  a  little  Treatife,  in  which  he  ex¬ 
plain’d,  with  one  or  two  Figures,  and  after  a 
Very  eafy  Manner,  the  three  Books  of  Sphmeks 
cfTheodofim  \  he  added  to  it  a  very  Abort  and 
plain  Trigonometry,  with  a  Defign  to  facilitate 
the  Entrance  into  Aftronomy .  In  one  of  his  later 
Works,  he  fays,  That  the  Vanity  of  Youth  ftir- 
red  him  up  to  publifh  the  other  *  but  few  People 
of  the  fame  Age  are  troubled  with  fuch  fort  of 
Vanity.  The  Inclination  which  carry’d  him  to 
the  Sciences,  muft  have  been  already  very  gene¬ 
ral,  and  very  far  extended,  fince  it  did  not  fuflFer 
him  to  pafs  by  the  Mathematicks,  fo  little  known, 
and  lefs  cultivated  in  thofe  Times  and  Places  in 
\vhich  he  ftudied. 

At  the  Age  of  19  Years  he  was  admitted  into 
the  Convent  of  the  Fathers  of  the  Oratory,  there 
he  remain’d  ten  Years,  and  left  it  for  the  Parfo- 
nage  of  Neuil/ir  upon  the  Marne.  Between  thefe 
two  Periods  he  join’d  to  the  Duties  of  his  Fundi- 
ons  a  great  Application  to  Reading. 

Natural  Philofophy  was  at  that  Time  like  a 
great  Kingdom  difmember’d  }  the  particular  Pro¬ 
vinces  or  Government  whereof  were  become 
almoft  independent  Sovereignties.  AJlronomyy 
Mechanicks ,  Opticks ,  Chymiftry ,  &c,  were  diflind 
Sciences,  and  had  nothing  in  common  with 
that  which  is  call’d  Phyjicks ,  and  even  the  Pyfici- 
ans  themfelves  had  feparated  from  it  their  Philo¬ 
fophy,  the  Name  alone  of  which  betray’d  it. 
Phyjicks  being  thus  depauperated  and  dripp’d* 
had  nothing  belonging  to  it  but  Queftions  equal¬ 
ly  thorny  and  barren.  Monfieur  Duhamel  there¬ 
fore  undertook  to  reflore  to  this  Science  that 

which 
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which  had  been  ufurp’d  from  it  \  that  is  to  (ay, 
an  infinite  Number  of  ufeful  and  agreeable  Know¬ 
ledges,  proper  to  revive  that  Efteem  and  Relilfi 
which  was  due  to  it.  He  began  to  execute  this 
Defign  by  his  AJlronomia  Pbyfica ,  and  by  his 
Treatife,  De  Meteor  is  &  FoJJihbus^  both  of  ’em 
printed  in  the  Year  1 660. 

Thefe  two  Treatifes  are  Dialogues  the  Spea¬ 
kers  of  which,  are  Theophilus ,  a  great  Admirer: 
of  the  Ancients,  Menander ,  a  zealous  Cartefian > 
and  Simplicius  a  Philofopher,  and  an  indifferent 
Man  between  ail  Parties,  whofe  chiefeft  Talk  was 
to  bring  them  all  to  an  Agreement,  and  who 
moreover  by  Virtue  of  his  Charader,  was  to  cull 
from  all  their  Hypothefes  fuch  things  as  he  judg’d 
the  belt.  This  Simplicius ,  or  Monlieur  Duhamet, 
is  the  fame  Perfon. 

From  the  Form  of  his  Dialogues,  and  his  Man¬ 
ner  of  handling  Philofophy,  one  may  difcover  that 
Cicero  was  his  Pattern  }  but  it  is  yet  more  obvious 
by  the  pure  accurate  Latinity  of  them,  and  which 
is  yet  more  important,  by  the  great  Number  of 
fine  and  ingenious  Expreffions  that  frequently 
occur  in  thofe  Works,  which  are  Philoiophical 
Difcourfes  diverted  of  their  Natural,  or  at  lealt 
ufual  Drinefs,  by  palling  thro5  a  rich  and  Howry 
Imagination  *,  from  which,  however,  they  have 
only  borrow’d  that  juft  Dofe  of  Agreeablenefs, 
which  was  neceffary  to  fet  them  off.  Thofe 
things  which  are  to  be  eftabliftfd  to  a  certain 
Degree  only,  are  what  always  coft  the  molt 
Pains. 
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His  Phyfical  Ajironomy  is  a  Colle&ion  of  the 
principal  Thoughts  of  the  Philofophers  both  an¬ 
cient  and  Modern,  upon  Light,  Colours,  and  up¬ 
on  the  Syftems  of  the  World  and  befides  every 
thing  that  belongs  to  the  Globe,  to  the  Theory  of 
Planets,  and  to  the  Calculation  of  Eclipfes,  are 
thereby  Mathematically  explain’d. 

So  likewife  his  Treatife  of  Meteors  and  Fofjils^ 
is  a  Colleftion  of  all  that  any  Authors  of  feme 
Reputation  have  writ  upon  thofe  Matters ;  for 
Monfieur  Duhamel  did  not  confine  hitnfelf  to 
the  moft  eminent.  In  his  Difcourfe  about  Fojils, 
we  may  obferve  a  great  Knowledge  of  Natural 
Hi  (lory,  and  efpecially  of  Chymiftry,  tho’  this 
latter  Art  was  in  thofe  Times  involv’d  in  Myfteries 
and  Darknefs,  which  could  not  eafily  be  penetra¬ 
ted. 

He  has  been  reproach’d  of  being  too  fevere 
upon  the  great  Def cartes ,  a  Man  fo  worthy  of 
Refpeft  from  all  the  Philofophers,  even  fuch  as  do 
Jeaft  agree  with  him.  Indeed  Theophilus  does 
fometimes  treat  him  fevere  enough,  for  which 
Monfieur  Duhamel’ s  Apology  is.  That  the  Part 
which  Theophilus  aded,  was  of  a  Perfon  entirely 
partial  to  Antiquity,  and  incapable  of  any  Modem 
Taft  j  but  that  Simplicius  never  treated  him  ill, 
and  therein  he  faid  true,  tho’  at  the  Bottom, 
*tw as  Simplicius  that  put  Words  into  the  Mouth 
of  Theophilus . 

In  1 663,  which  was  the  fame  Year  that  he  left 
his  Living  of  NeUilli ,  he  pubiifh’d  his  famous 
Book,  De  Confehfu  veter is  &  nova  Philofophi^. 
’Tis  a  general  Account  of  Phyficks ,  or  a  Treatife 
of  Firft  Principles.  What  the  Title  promifes, 

is 
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is  fully  perform’d,  and  the  Spirit  of  Reconciliation, 
j  hereditary  to  the  Author,  triumphs  throughout 
the  whole  Work.  He  begins  with  the  fublime 
and  fcarce  intelligible  Metaphyficks  of  the  Pla- 
tonicks,  about  Ideas,  Numbers,  and  Architypical 
Forms  }  and  tho’  Monfieur  Dubatriel  does  ac- 
i  knowledge  the  Obfcurity  of  them,  yet  he  cannot 
refufe  them  a  Place  in  this  kind  of  States-Generdl 
of  Philofophy.  He  treats  with  the  fame  Mode- 
|  ration  the  Principle  of  Privation,  the  Eduction 
1  of  fubftantial  Forms,  and  fome  other  Scholaftick 
;  Notions  j  but  when  he  comes  at  laft  to  thofe 
Principles  that  are  to  be  underftood,  that  is  either 
.  to  the  Laws  of  Motion,  or  to  the  lefs  Ample  Prin- 
i  ciples  laid  down  by  Chymifts,  one  perceives,  in 
fpight  of  his  Inclination  to  accommodate  Matters 
1  among  all  Parties,-  he  naturally  lets  the  Scale 
turn  on  this  Side.  One  may  even  perceive,  that 
it  is  with  Unwillingnefs  he  enters  into  thofe  ge¬ 
neral  Difputes,  which  in  Effed  are  only  about 
Words  *,  the  only  Merit  of  which  is,  that  they 
have  a  long  time  pafs’d  for  Things.  His  Inclina¬ 
tion  and  his  Learning,  upon  thofe  Occafions,  do 
always  hurry  him  back  to  Experimental  Philofo¬ 
phy,  and  especially  to  Chymiftry,  in  which  he 
feems  to  have  taken  a  particular  Delight. 

In  1666,  Monfieur  Colbert ,  who  knew  how 
much  the  Glory  of  Learning  contributes  to  the 
Splendour  of  the  State,  propofed  to  the  King, 
and  obtain’d  his  Majefty’s  Approbation  for  the 
Eftablilhment  of  a  Royal  Academy  of  Sciences  5 
and  got  together,  with  a  lingular-  Judgment,  a 
fmall  Number  of  Men  j  among  whom,  each 
one  excelled  in  his  kind  :  There  was  wanting  to 

E  this 
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this  Society,  a  Secretary,  that  could  undertone!  I j| 
and  readily  fpeak  all  the  different  Languages  of!  i 
thefe  learned  Men,  of  a  Chymift  for  Example,.! 
or  of  an  Aftronomer ,  &c.  and  fuch  a  one  as: 
might  be  their  common  Interpreter  to  the  Pub- 
lick,  and  that  could  give  to  fo  many  thorny  and1 
abflraded  Matters  a  Light,  and  a  certain  Turn,, 
and  even  an  Agreeablenefs  too,  which  many  Au¬ 
thors  negleft,  and  yet  which  molt  Readers  ex- 
ped  ;  finally  fuch  a  one,  who  by  his  Character,  / 
was  wholly  free  from  Partiality,  and  fit  to  give:! 
a  dif-interefted  Account  of  the  Debates  of  that 
Academy.  :The  Choice  that  Mr.  Colbert  made: 
to  perform  that  Function,  fell  upon  Monfieur 
Duhamei ;  and  indeed  after  the  Proofs  he  had 
given  without  Defign,  of  all  thofe  neceffary  Qp- 
lides,  a  Choice  made  by  fo  judicious  a  Perfon, , 
could  not  fall  upori  any  other  than  him. 

His  Skill  in  the  Latin  Tongue  having  fhin'd 
thro5  all  his  Works,  and  become  the  more  remark-  ■ 
able,  as  the  Subject  thereof  was  lefs  favourable, , 
lie  was  diofen  to  tranfiate  into  that  Language, 
A  Life  our fe  about  the  Rights  of  the  late  Queen 
upon  Brabant,  Namur,  and  form  other  Lorajhzps 
of  the  Spanifli  Low- -Countries.  The  King,  whoi 
caus'd  it  to  be  publifh'd  in  the  Year  1667,  was  • 
defirous  it  might  be  read  in  all  thofe  Parts  of 
Europe  where  his  Conquefts,  and  perhaps  a  great  :j 
Number  of  excellent  Books  had  not  yet  render'd  I 
the  French  Language  fo  familiar  as  it  is  become 
fince. 

To  this  Work  which  fupported  the  Rights  of 
the  Queen,  there  fucceeded  the  next  Year  ano¬ 
ther  by  the  fame  Hand,  and  in  Latin  ^  in  Defence 

1  ~  of 
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cfthofeof  the  Archbiihopof  Paris,  againft  the 
i  pretended  Exemptions  of  the  Abbot  of  St.  Ger- 
I  mains  des  Press.  ’Twas  Monfieur  de  Perefixe, 

[  the  then  Archbifhop,  who  engag’d  Monfieur 
’  Duhamel  in  this  Undertaking,  believing,  probably, 

|  that  the  Name  of  an  Author,  fo  averfe  from  at¬ 
tacking  any  Body  unjuftly,  that  he  would  fcarce 
ftrike  the  firft  Blow  upon  any  Account  what- 
:  ever,  would  very  much  byafs  the  World  in 
i  Favour  of  the  Archiepifcopal  See.  Indeed  this 
was  the  only  time  that  Monfieur  Duhamel  would 
i  be  perfwaded  to  do  that  Violence  to  his  Character, 
as  to  aft  the  Part  of  an  Agreffor  •,  and  it  was  not 
amifs  that  he  Ihould  aft  it  once,  to  ferve  for  a 
Model  of  that  Moderation  and  good  Breeding 
with  which  fuch  fort  of  Dilputes  ought  to  be 
carried  on. 

The  great  Reputation  of  his  Latinity,  was  the 
occafion  that  in  the  Year  1668,  Monfieur  Colbert 
de  Croiffy ,  Plenipotentiary  for  the  Peace  of  Aix 
la  Chapelle,  took  him  along  with  him  thither, 
where  he  often  employ’d  him  in  all  thofe  Bufi- 
neffes  that  were  to  be  treated  of  in  the  Latin 
Languages  with  foreign  Minifters  and  the*  the 
Purity  of  the  Language  may  appear  to  be  a  Cir- 
cumftance  of  no  great  Moment,  with  refpeft  to 
the  Negociation  of  Peace,  yet  Politicians  know 
very  well  that  nothing  Ihould  be  neglefted  that 
can  raife  the  C  ha  rafter  of  a  Nation  in  the  Eyes 
of  its  Neighbours  or  Enemies.  t 

After  the  Peace  of  Aix  la  Chapelle,  Monfieur 
de  Crohffy  went  Ambaifador  to  England,  and  took 
•Monfieur  Duhamel  with  him.  He  made  that 
Voyage  as  a  Philofopher  ■,  his  chief  Curiofity  was 
•'  '  t  '  E  2  to 
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to  fee  the  Learned  Men,  and  above  all,  the  ilia-, 
ftrious  Mr.  Boyle ,  who  opened  to  him  all  his  | 
Treafures  of  Experimental  Philofophy.  From 
thence  he  went  into  Holland  for  the  fame  Pur- 
pole  5  and  in  thofe  two  Voyages  he  acquir’d  the 

Riches  with  which  he  afterwards  adorned  his 
Books. 

Being  returned  to  France ,  and  in  PolTeflion  of 
iiis  Place  of  Secretary  to  the  Academy,  he  pub- 
lifh’d,  his  1  reatife  T)e  Corporum  Affe&ionibus ,  in 
the  Year  1670.  There  he  carry’d  on  his  Philo¬ 
fophy  as  far  as  to  the  Knowledge  of  Medicines, 
and  was  not  contented  barely  to  touch  upon  the 
Principles  of  it ;  two  Years  afterwards  he  pub- 
liftfd  his  Difcourfe,  De  Mente  Humana ,  which  is 
a  Metaphyfical  Logick ,  or  a  Theory  of  Human 
Understanding,  and  of  Idea’s,  with  the  Art 
of  guiding  our  Reafon :  Now  tho’  Philofophical 
Experiments  may  feem  to  be  foreign  to  this  Sub¬ 
let)  yet  they  are  plentifully  made  ufe  of  by  him, 
furnifhing  him  with  all  the  Examples  he  flood 
in  need  of  ^  and  he  was  fo  full  of  them,  that 
they  feem’d  to  overflow  every  Moment. 

The  next  Year,  that  is  to  fay  in  1673,  appear¬ 
ed  his  Book  De  Corpore  Animate .  One  may  eafily 
judge  by  the  Title,  that  Experimental  Philofo¬ 
phy  abounds  every  where  in  it,  and  fo  does  Ana¬ 
tomy  too,  of  which  Monfieur  Duhamel  had  ac-  1 
q tiir’d  a  great  Knowledge  both  by  the  Conferences 
of  the  Academy,  and  by  a  particular  Correfpon- 
dence  which  he  maintain’d  with  Monfieur  Bteno 
and  du  Verney .  When  Monfieur  du  Verney  began 
to  fettle  at  Paris ,  and  at  the  fame  Time  efta- 
blifh’d  a  new  Taft  for  Anatomy,  Monfieur 
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D tthamel  was  one  of  the  firft  that  laid  hold  upon 
him,  and  the  Difcoveries  he  brought  with  him. 
Such  a  Difciple  fpurred  on  the  young  Anatom i ft 
to  a  much  greater  Progrefs,  and  likewife  contri¬ 
buted  thereto. 

In  this  Book  De  Cor  pore  Animate ,  he  takes  No¬ 
tice  of  his  being  reproached  for  leaving  Difputes 
undetermin’d,  and  being  too  indifferent  himfeif 
between  all  Parties,  and  promifes  to  mend  that 
Fault  5  but  we  muft  confefs  he  does  not  feejn  to 
have  kept  his  Word  too  much.  It  is  a  Fault 
however  that  few  Philofophers  are  guilty  of. 

In  the  fame  Place,  he  charges  himfeif  with  ano¬ 
ther  Fault,  and  is  much  more  concern’d  at  it  9 
which  was,  that  he  being  a  Clergy- man,  fhould 
facrifice  fo  much  of  his  Time  to  profane  Philofo¬ 
phy.  It  is  eaile  to  fee  that  he  could  have  j uni¬ 
fy ’d  himfeif  with  a  Cloud  of  Reafons,  but  none 
of  them  did  fatisfy  the  extream  Tendernefs  ©£ 
his  Confcience.  He  declares,  that  he  will  return 
to  a  Work  of  Divinity,  of  which  he  had  form’d 
a  Scheme  from  the  very  time  of  publilhing  his 
firft  Books,  but  that  the  Execution  of  it  had  al¬ 
ways  been  prevented. 

Notwithftanding  Much,  he  met  with  a  new 
Interruption.  A  fuperior  Command,  and  very 
honourable  to  him,  oblig’d  him  to  compofe  an 
entire  Courfe  of  Philofophy,  according  to  the 
Forms  ufed  in  Colleges.  This  Work  appear’d 
in  1678,  under  the  Title  of  Philofophia  vetus 
nova  ad  ufum  SchoU  accommodata  in  Regia  Rur- 
gundiA  pertraBata  :  And  is  a  Collection  as  judi¬ 
cious  and  happy  as  poffible,  of  the  ancient  Idea’s 
and  of  the  new  }  of  the  Philofophy  of  W ords. 
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and  of  that  of  Things  }  of  the  Schools,  and  of 
the  Academy.  And  to  fpeak  yet  more  juftly  of  ; 
it,  Meafures  are  kept  with  the  Schools,  but  the 
Academy  predominates.  Monf.  Duhamel  has  dif- 
perfed  throughout  the  whole  Work  all  that  he  had 
gather’d  in  the  Debates  of  the  Society,  Experi¬ 
ments,  Difcoveries,  Reafonings,  and  Conjeftures. 
TheSuccefs  of  the  Work  has  been  proportionably 
great  \  the  new  Syftems  in  a  manner  difguifed, 
or  intermixed  with  the  old,  have  been  more  eafily 
admitted  by  the  Enemies  of  them}  and  perhaps 
Truth  it  felf  has  met  with  lefs  oppofition  for  being 
fupported,  as  it  were,  by  Error. 

Several  Years  after  the  Publication  of  this  Book, 
feme  Miffionaries  that  carried  it  with  them  to  the 
Eaft-Indies,  writ  hither  that  they  had  taught  that 
Philofophy  with  very  good  Succefs,  particularly 
the  Phy  licks,  which  among  the  four  Parts  of  the 
entire  Courfe,  is  that  wherein  the  Academy  and 
the  Moderns  are  moft  concerned.  People  that 
were  little  iftftructed*  and  only  guided  by  their 
natural  Taft,  did  not  long  halt  between  the  two 
Kinds  of  Philofophy,  one  of  which  has  reigned 
fo  many  Ages  among  us. 

It  looks  as  if  Monf.  Duhalhel  was  doomed  to  be 
the  Phiiofopher  of  the  Baft.  Father  BoUvet ,  a 
Jefuit  and  famous  Miflionary  of  China  writes, 
that  when  his  Brethren  and  he  compofed  in  the  , 
Tartarian  Language,  a  Body  of  Philofophy  for 
the  Emperor,  arid  that  vaft  State,  in  order  to  lead 
them  by  that  means  into  the  Truths  of  the  Gof- 
pel,  one  of  the  chief  Springs  they  made  ufe  of, 
was  the  Ancient  and  Modern  Philofophy  of  Monf. 
DtfhdmeL  -  who  ought  therefore  to  be  comforted 
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for  the  Pains  he  had  taken  about  it  •,  fin  re  it  open  d 
a  Way  in  thofe  Countries  for  the  admiflion  of  the 
Chriftian  Religion. 

At  la  ft  however  he  difchargel  hunfelf  more 
punctually  of  the  Duty  he  had  laid  upon  hunfelf  j 
for  in  the  Year  169.1,  he  Publilhed  a  body  of  di¬ 
vinity  in  Seven  Tomes  with  the  following  utle, 
Tbeolceia  Spec.ulat.rix  &  Prafiica  Juxta  SS.  Pa - 
trim  dogmata  pertraSata  &  act  ufum  Schema  ac¬ 
commodate.  Divinity  has  been  long  filled  with 
Subtilties  which  indeed  were  very  ingenious,  and 
even  ufeful  in  feme  Degree  ;  but  very  often  too 
exceffive  j  and  at  the  fame  time,  People  neglected 
the  Study  of  the  Fathers,  Councils,  Hiitory  01 
the  Church,  in  a  word  all  that  they  now  caU  Po- 
fitive  Divinity  }  they  went  as  far  as  they  could 
so  by  the  Metaphyficks  alone,  and  without  the 
help  of  Fads,  almoft  wholly  unknown,  and  this 
Divinity  may  be  properly  called  the  Daughter  of 
the  Mind  and  of  Ignorance  \  but  at  la  ft  the  more 
whokfom  and  more  nice  Views  of  the  two  hit 
Ages,  have  made  the  Pofitive  Divinity  prevail. 
Monf.  Duhamel  in  his  Work  has  united  it  with 
that  of  the  Schools,  and  no  body  was  more  nt 
to  bring  about  this  Re-union  lor  what  Experi¬ 
mental  Phiiofophy  is,,  with  refped  to  the  Scho- 
laftick,  the  fame  is  the  Pofitive  Divinity ,  with 
refped  to  the  old  School  Divinity  j  ’tis  the  Pofitive 
that  gives  ftrength  and  folidity  to  the  Scholiaitick, 
and  Monf.  Duhamel  did  exadly  the  fame  for  Di¬ 
vinity  as  he  had  done  for  Phiiofophy  ,  on  one  tide 
and  on  the  other  we  fee  the  fame  extent  of  Know¬ 
ledge,  the  fame  Inclinations,  and  the  fune  Endea¬ 
vours  to  reconcile  Opinions,  the  fame  Judgment 
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in  duffing  where  it  is  neceflary  ;  finally,  the  fame 
Soul  afting  upon  different  Matters.  One  may  there¬ 
fore  reprefent  to  ones  felf  from  this  Work  what  it 
is  to  be  a  Philofopher  and  a  Divine  all  at  once  } 
a  Phi  lofopher  embracing  the  whole  Body  of  Phi- 
lofophy,  and  a  Divine  taking  in  the  whole  Com- 
pafs  of  Divinity. 

This  almoft  immenfe  Labour  engaged  him  in 
another.  He  was  defired  to  make  an  Extract  from 
liis  Body  of  Divinity  of  fuch  things  as  were  moft 
neceflary  for  young  Clergymen  whilft  they  were 
inftru&ed  in  the  Seminaries  :  Being  fenfible  of 
the  Ufefulnefs  of  fuch  a  Defign,  he  undertook  it, 
tho’  he  was  at  that  time  Seventy  Years  old,  and 
fubjeft  to  an  Infirmity  which  from  time  to  time 
brought  him  to  the  brink  of  his  Grave :  Nay,  he 
did  more  than  was  expected  of  him,  for  he  treated 
of  feveral  Matters  which  were  not  at  all  in  his  Firft 
Work,  and  made  it  almoft  a  New  one,  and  pub- 
lilhed  it  in  the  Year  i 694,  under  this  Title ; 
Theologize  Cleric orum  feminariis  accommodate  fum- 
tnarium.  This  Summary  contains  Five  Volumes. 

This  Application  to  Divinity  was  no  Inter¬ 
ruption  to  hjs  Academical  Duties.  He  did  not 
only  continue  in  the  Exercife  of  his  Function  as 
Secretary,  and  in  regiftring  the  Tranfaftions  of 
every  Meeting,  but  he  alfo  undertook  to  compofe 
in  Latin  a  general  Hiftory  of  the  Academy,  from 
its  Eftablifhment  in  the  Year  1666,  down  to  the 
Year  i6$6.  He  made  thofe  Years  the  Period  of 
his  Hiftory,  becaufe  he  refignedhis  Office  in  1697, 
having  reprefented  to  Monf.  Patitchartrain ,  Chan¬ 
cellor  of  France,  that  he  was  become  fo  Infirm, 
as  to  ftand  in  need  of  a  Suecefldr,  It  would  be 

my 
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my  Intereft  to  conceal  in  this  place  the  Name  of 
the  Perfon  that  durft  fucceed  fo  great  a  Man,  but 
the  Obligations  I  lye  under  to  him  for  his  Good- 
nefs  in  approving,  and  his  Care  in  forming  me, 
will  not  allow  it, 

’Twas  in  the  Year  1698,  that  his  Hiftory  ap¬ 
peared  under  this  Title,  Regia  Scientiarum  Aca¬ 
demia  Hifioria,  the  Edition  was  foon  fpent,  and 
in  1701,  there  came  out  a  Second  much  larger, 
being  augmented  with  the  four  Years  that  were 
wanting  to  compleat  the  Century  j  the  two  laft  of 
which  are  comprehended  in  the  French  Account 
of  the  fame. 

If  the  Date  of  his  Books  were  not  an  incon- 
teftable  Proof,  we  could  hardy  be  fo  bold  as  to 
affert,  that  in  the  fame  Year  1698,  in  which  he 
publifhed  the  Firft  Edition  of  his  Hiftory  of  the 
Academy  •,  he  alfo  gave  us  a  very  Learned  Theo¬ 
logical  Work  entitled,  Injlitutiones  Bibltca ,  feu 
Script  itr  a  facra  Prolegomena,  una  cum  feleBis  An- 
notationibus  in  Pentateuchum.  In  which  he  has 
collected  all  that  is  moft  necelfary  to  be  known  in 
the  Criticifm  of  the  Holy  Scriptures  j  a  fure  and 
right  Judgment  is  the  Architect  that  chufes  and 
difpofes  of  the  Materials  which  a  valt  Erudition 
fupplies  it  with  j  the  fame  Character  reigns  through¬ 
out  the  Notes  upon  the  five  Books  of  Mofes,  being 
concife  and  well  chofen ,  inftrudive  and  only 
curious  in  order  to  inftruct  the  better  j  Learned 
without  Pomp,  ’and  intermingled  fometimes  with 
Sentiments  of  Piety,  which  proceeded  as  naturally 
out  of  the  Heart  of  the  Writer,  as  from  theSub- 
jed  it  felf. 


In 
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In  1701.  he  published  the  Pfalms,md  in  1703.  the. 
Proverbs,  TVifdom  of  Solomon  and  Ecclefiaftes,  with 
the  like  Notes  ^  all  thefe  Treatifes  were  only  the 
Fore-runners  of  another  vaftly  greater,  upon  which 
he  was  at  work,  that  is,  of  the  whole  Bible,  with 
Notes  upon  all  thofe  places  that  required  it,  and 
fuch  Notes  as  he  was  able  to  give  3  this  appeared 
in  the  Year  1705,  when  he  was  of  the  Age  of  81; 
This  Bible,  both  by  the  Beauty  of  the  Edition,  and 
by  the  Convenience  and  Ufefulnefs  of  the  Com¬ 
ment,  placed  at  the  bottom  of  every  Page,  does, 
in  the  opinion  of  the  Learned,  far  exceed  all  thofe 
that  have  been  yet  publiflied. 

Being  arrived  to  fo  great  an  Age,  and  having 
acquired  a 'greater  Right  to  a  Glorious  Quietus 
than  any  other  whatever,  but  being  uncapable  to 
live  idle,  he  intended  to  have  continued  to  turn 
into  Latin  the  French  Hijlory  of  the  Academy ,  and 
he  had  already  begun  to  Tranflate  the  general  Pre¬ 
face,  but  was  prevented  by  an  eafie  and  gentle 
Death,  proceeding  only  from  the  bare  Neceflity 
of  Dying,  which  happen’d  upon  the  6th  of  Au~ 
gufl,  1706. 

Hitherto  we  have  only  defcribed  him  as  a  Man 
of  Learning  and  Member  of  the  Royal  Academy  ; 
Wefliouldnow  reprefent  him  as  a  Man,  and  give 
fome  account  of  his  Morals,  but  to  do  that  we 
tn uft  make  the  Panegyrick  of  a  Saint ;  we  are  not 
therefore  worthy  to  fpeak,  upon  this  Part  of  his 
Elogium, which  ought  to  be  performed  in  a  Church, 
and  not  in  a  Philosophical  Meeting  3  we  (hall  only 
hint  at  two  Fads,  that  may  be  related  by  a  Pro- 
phane  Mouth, 
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He  went  once  a  Year  to  vifit  bis  old  Flock  at 
Neui'Ji  upon  the  Marne ,  and  thaS  Day  was  kept 
as  a  Fellival  throughout  the  whole  Village }  no¬ 
body  would  work,  and  they  were  wholly  taken 
up  with  the  Pleafure  of  feeing  him.  All  the  World 
knows  what  are  the  Virtues,  riot  only  Moral  but 
Chriftian,  neceifary  to  make  a  good  Pallor,  and  to 
procure  him  fo  great  an  Afcendant  over  the  Hearts 
of  his  People,  and  of  What  value  are  the  Praifes 
of  thoi  fe  over  whom  one  has  had  an  Authority 


once,  but  has  none  any  longer. 

Whilll  he  was  in  England ,  the  Englijh  Catho- 
licks  which  ufed  to  frequent  the  Chapel  of  the 
French  AmbalTador  would  commonly  fay.  Let  us 


hear  Mafs  from  the  Holy  Priefl.  Thefe  Foreigners 
did  not  want  a  long  time  to  form  fuch  a  Notion 
of  him  as  he  deferved  j  an  external  Simplicity, 
and  which  he  could  not  be  fuppofed  to  affedl,  dif- 
cover’d  his  internal  Virtues,  and  betrayed  the  De¬ 
fire  he  had  of  concealing  them  :  It  was  eafie  to 
perceive  that  his  Humility  did  not  confift  in  Words 
and  Difcourfes,  but  in  his  real  Sentiments,  and 
was  founded  even  upon  his  Learning',  and  his 
Charity  was  too  often  exerted  not  to  be,  in  fpight 
of  all  his  Precautions,  very  plain  and  vifible }  the 
general  Defire  he  had  of  being  ufeful  to  others 
was  fo  well  known,  that  the  favourable  Charadlers 
he  gave  of  Perfons,  loll  part  of  their  juft  weight, 
becaufe  they  came  from  him. 

Cardinal  Anthony  Barberin ,  great  Almoner  of 
France ,  made  him  one  of  the  King’s  Chaplains  in 
the  Year  1656,  which  ure  had  forgot  to  take  notice 
of,  tho’  it  is  a  Circumftance  that  ought  not  to 
have  been  omitted  in  the  Life  of  any  other 
Perfon,  He 
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He  was  all  his  time  in  great  Efteern  with  the 
Chiefeft  of  our  Prelates :  Notwithftanding  which, 
he  was  never  poflefied  of  any  but  very  fmall  Be¬ 
nefices,  which  (till  helps  to  illuftrate  his  Cha¬ 
racter  i  for  the  laft  Stroak  of  which,  I  fhali  add, 
that  he  never  was  poflefied  of  any  whereof  he 
did  not  diveft  himfelf  for  the  fake  of  fomebody 
or  other.  J 

The  Office  of  Penfioner  Anatomift  which  he  en¬ 
joyed  in  the  Academy,  has  been  filled  by  Mon- 
fieurZfir^r^j  and  that  of  Ajfociate  Anatowiifl  en¬ 
joyed  by  Monf.  was  given  to  MonUu  Fomey 
the  Younger,  who  was  Monf.  Duhatneh  Pupil. 


Tlx  LIFE  of  Monfieur  Regis. 


^ter  SiLan  Regis  was  born  in  the 
g§j  P  fg  Year  1632,  at  La  Salve  tat  de  Blanque- 
f0rt  *n  t*le  ^&enois-  His  Father  was 
in  very  good  Circumftances,  and  liv’d 
to  the  top  of  ’em  }  but  as  he  had  a  great  many 
Children,  fo  he  left  but  a  very  fmall  Fortune  to 
our  Monf  Regis,  who  was  one  of  the  Youngeft. 

After  having  with  Reputation  gone  thro’  the 
Studies  of  Humanity  and  Philofophy  in  the  Je¬ 
suits  College  at  Cahors,  he  apply’d  himfelf  to  Di¬ 
vinity  in  the  Univerfity  of  Park,  being  defigned 
for  a  Clergyman  j  and  he  became  fo  great  a  Mailer 
of  it  in  four  Year’s  time,  that  the  Body  of  the 
Univerfity  follicited  him  to  take  his  Doftor’s  De¬ 
gree,  offering  to  bear  the  Expence  of  it  themfelves. 
But  he  did  not  think  himfelf  worthy  of  it  till  he 

i  had 
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had  ftudied  in  ihtSprionne :  Thither  he  went,  but 
being  difgufted  at  the  exceffive  tedioufnefs  of  that 
which  was  dictated  to  him  by  a  famous  Profelfbr, 
only  upon  the  Queftion  of  the  Time  when  the 
EnchariJ}  was  inftituted,  and  being  taken  with  the 
CartefianPhilofophy ,  which  he  juft  then  began  to 
know  by  his  Converfation  with  Monf.  Rohautr  he 
abandon’d  himfelf  wholly  to  that  Philofophy,  the 
Charms  of  which,  abftraded  even  from  its  No¬ 
velty,  could  not  fail  to  become  very  agreeable  to 
fuch  a  Genius  as  his.  He  had  not  above  four  ot 
five  Months  to  ftay  at  Paris ,  fo  that  he  made  haft: 
to  be  inftrufted  by  Monf.  Rohaut ,  who  on  his 
Side,  being  zealous  for  his  Dodrine,  took  a  great 
deal  of  pains  with  a  Difciple  whom  he  found  fo 
fit  to  propagate  it. 

Monf.  Regis  having  left  Parts  with  a  kind  of  a 
Million  from  his  Mailer,  went  to  eftablilh  his  new 
Philofophy  at  Touloufe ,  by  Publick  Lectures  which 
he  fet  up  in  the  Year  1665.  He  had  an  agreeable 
Facility  in  Speaking,  and  the  Gift  of  bringing  down 
the  molt  abftrad  Matters  to  the  Capacity  of  his 
Hearers.  The  whole  Town  being  prefently  alarm’d 
by  our  new  Philofopher,  the  Magiftrates,  Clergy¬ 
men,  and  all  the  Learned  ran  to  hear  him,  even  the 
Ladies  themfelves  made  part  of  the  Auditory ,  and  if 
any  one  ought  to  lhare  with  him  the  Glory  of  this 
great  Succefs,  it  was  at  leaftmone  but  the  illu- 
ftrious  Befcartes ;  whofe  Difcoveries  he  preached 
up. 

There  was  a  Thefis  maintained  of  pure  Carte - 
fianijin  in  French ,  Dedicated  to  one  of  the  fir  ft 
Ladies  of  Toulqufe%  whom  Monf.  Regis  had  made 
a  very  able  Cartefian 9  and  he  himfelf  prefided  at 

that 
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that  Thefis.  The  Parties  difputed  in  French ,  and 
the  Lady  her  felf  folved  feveral  eonfiderable  Diffi¬ 
culties,  and  it  feemed  as  if  People,  affeded  by 
all  thefe  Circuraftances,  had  refolved  entirely  to 
abjure  the  ancient  Philofophy. 

The  Magiftrates  of  Touloufe  being  very  fenfible 
of  the  Inftrudions  and  Lights  that  Monf.  Regis 
had  brought  to  them  ,  fettled  him  a  Penfion  upon 
the  Town-Houfe,  a  Thing  aim  oft  incredible  in 
our  Age,  and  Glorious  enough  for  the  old  Gre¬ 
cians  and  Rowans. 

The  Marquis  de  Vardes ,  at  that  Time  banifhed 
into  Languedoc ,  being  come  to  Touloufe,  and  pre- 
fently  acquainted  with  Monf.  Regis ,  got  leave  of 
the  Town,  but  not  without  Importunity,  to  carry 
him  along  with  him  to  his  Government  of  Aigues - 
movies ,  where  he  ftridly  united  him  to  himfelf 
by  his  own  Merit,  and  by  the  Efteem  and  Friend- 
(hip,  which  is  for  the  Glory  both  of  the  one  and 
of  the  other  \  lie  had  no  occafion  to  engage  him 
by  thofe  other  means  that  commonly  pafs  for  the 
moft  efficacious.  He  endeavoured  to  employ,  or 
rather  to  amufe,  himfelf  with  him  in  the  Carte - 
[tan  Philofophy  \  and  as  his  Wit  had  made  him  fhine 
in  a  Court  that  knew  how  to  Judge  of  it,  perhaps 
the  Philofopher  did  not  lefs  profit  by  the  Conver- 
fation  of  the  Courtier,  than  the  Courtier  by  that 
of  the  Philofopher,  each  of  thefe  two  different 
Charaders  being  ufually  compofed  of  that  which 
is  wanting  in  the  other. 

The  Marquis  de  Vardes  went  to  Montpellier  in 
the  Year  1671,  and  Monf.  Regis,  who  accom¬ 
panied  him  thither,  read  Led  u  res  in  that  City, 
with  the  fame  Applaufe  he  had  done  at  Touloufe . 

But 
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But  all  great  Talents  mull  finally  center  in  the  Ca¬ 
pital,  whither  Monf.  Regis  came  in  the  Year 
1 680,  and  began  to  hold  the  fame  Leftures  in 
the  Houfe  of  Monf.  Lemery ,  at  prefent  one  of  the 
Members  of  the  Academy.  The  Concourfe  of 
People  was  quickly  fo  great,  that  it  became  too 
inconvenient  for  the  Houfe  of  a  private  Perfon  : 
Places  were  taken  a  great  while  before  the  Hour 
appointed  for  the  Lefture,  and  perhaps  the  Se¬ 
verity  of  this  Hiftory  does  not  forbid  me  to  ofa- 
ferve,  that  the  mold  agreeable  Ador  of  the 
Italian  Play-Houfe,  (who  when  he  was  oft  of 
the  Stage,  conceal’d  the  ferious  Spirit  of  a  Phi- 
lofopher,  under  a  Mask  of  an  inimitable  BadU 
nage  )  was  feen  to  frequent  thofe  Ledures  daily. 

’Tis  a  Fault  to  fucceed  too  well :  The  Ledures 
of  Monf.  Regis  made  fuch  a  Noife,  as  became 
fatal  to  them.  The  late  Archbifhop  of  Paris ,  out 
of  the  Refped  he  paid  to  the  Ancient  Philofophy, 
fent  him  an  Order  to  fufpend  them,  difguis’d  un¬ 
der  the  Form  of  an  Advice  or  Requeft,  and  fwee~ 
ten’d  with  a  great  many  Commendations.  Thus 
the  Publick  were  depriv’d  of  thefe  Meetings  at  the 
End  of  fix  Months,  and  in  the  Middle  of  their 
moft  lively  Relilh  for  them  ,  and  fo  perhaps, 
tho’  without  Defign,  their  Inconftancy  was  ob¬ 
viated,  and  their  Efteem  increas’d  for  what  they 
had  loft. 

Monf.  Regis  being  now  more  free,  employ’d 
all  his  Thoughts  about  publishing  a  general  Sy- 
ftem  of  Philof -phy  which  he  had  compofed,  and 
which  was  the  principal  Occafion  of  his  Journey 
to  Pam .  Rut  this  Defign  was  likewife  crofs’d 
during  the  Space  of  ten  Years  j  at  lift,  with  the 

Afilftance 
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Afliftance  of  Time  and  Reafon,  he  overcame  ail 
Oppofitions,  and  the  Work  appear’d  in  the  Year 
1690  under  this  Title,  A  Syftem  of  Philofophy, 
containing  Logick ,  Metaphyficks,  Phyjicks ,  and 
Morality,  in  three  Vols.  in  4to. 

The  Advantage  of  a  general  Syftem  is,  that  it 
furnifhes  the  Mind  with  a  more  pompous  Specta¬ 
cle,  which  always  delights  to  look  down  from  a 
greater  Eminency,  and  to  difcover  a  larger  Extent 
of  Country }  but  on  the  other  Hand,  it  is  an  Evil 
without  Remedy,  that  Objects  view’d  at  a  far-  ' 
ther  Diftance,  and  in  a  greater  Number,  are  gene¬ 
rally  moft  confufed.  Different  Parts  are  link’d 
together,  for  the  Compofition  of  a  whole,  and 
mutually  ftrengthen’d  by  fuch  a  Union  but  then 
each  of  them  are  handled  in  particular  with  lefs 
Care,  and  fuffer  by  being  a  Part  of  one  general 
Syftem.  One  {ingle  Subjeft  well  explain’d, 
might  perhaps  fatisfy  as  well,  without  reckoning 
that  as  foon  as  ever  it  was  well  explain’d,  it 
would  always  become  general  enough  }  if  one 
confiders  the  Glory  of  the  Author,  there  remains 
no  more  to  one  that  undertakes  fuch  a  Work, 
but  that  of  a  judicious  Compilation,  and  tho’ 
like  Monf.  Regis,  he  might  add  to  it  feveral  new 
Idea’s,  the  Publick  will  not  take  the  Pains  to 
diftinguifh  them  from  the  reft. 

Engaged  as  he  was  to  defend  the  Cartefian  Phi- 
lofophy,  he  published  in  the  Y<^ar  1691,  an  An- 
fwer  to  the  Book  entitled  ,  Cenfura  Philofophia 
Cartejiana ,  writ  by  one  of  the  moft  learned  Hands 
of  Europe ;  and  the  late  Mr.  Boyle,  a  very  good 
Judge,  having  feen  the  Anfwer,  was  of  Opi¬ 
nion,  that  it  might  ferve  for  a  Pattern  to  all  that 

*  "  *  fhould 
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fiiojld  be  undertaken  for  the  Future  in  the  fame 
Caufe.  The  following  Year,  Monf.  Regis  defen¬ 
ded  Iiimfelf  againft  a  Learned  Profeffor  of  Philo- 
fophy,  who  had  attacked  his  general  Syflem.  Thefe 
two  Anfwers  which  he  thought  hiinfelf  obliged 
to  give  in  a  very  little  time,  and  an  Augmentation 
of  more  than  a  third  Part,  which  he  had  juft 
before  made  to  his  Syftem  at  the  very  time  he  was 
perufing  it,  were  the  Occafion  of  his  falling  into 
thofe  Infirmities  that  grew  upon  him  ever  after. 
Thus  Philofophy  it  felf  has  its  Paffions  and  Ex- 
ceffes  that  cannot  efcape  unpunilhed. 

Monf.  Regis  was  embarked  in  yet  greater  Difputes, 
on  account  of  his  having  attacked  in  his  Phyficks, 
the  Reafon  that  Father  Ma'debranche  had  given  in 
his  Search  after  Truth ,  why  the  Moon  appears 
bigger  at  the  Horizon  than  it  does  at  the  Meridian? 
They  writ  on  both  Sides,  and  the  chief  Queftion 
was  reduced  between  ’em  to  this  Point,  Whether 
the  apparent  greatnefs  of  an  Objed  depended  folely 
on  the  greatnefs  of  its  Image  painted  on  the  Re¬ 
tina  ,  or  on  the  real  greatnefs  thereof,  and  the  Na¬ 
tural  Judgment  which  the  Soul  makes  of  its  Pi¬ 
ttance,  infomuch,  that  all  the  reft  being  equal, 
Ihe  ought  to  fee  it  fo  much  the  larger  as  (he  judges 
it  more  remote  ?  Monf.  Regis  afferted  the  former  j 
Father  Mallebranche  the  latter,  and  maintained,  that 
a  Giant  fix  Foot  higher  than  a  Dwarf,  and  placed 
at  the  diftance  of  twelve  Foot,  would  neverthe- 
lefs  appear  higher  than  the  Dwarf  that  was  placed 
but  two  Foot  off,  in  fpight  of  the  equality  of  the 
Images  which  they  both  formed  in  the  Eye  ;  the 
reafon  of  which  was,  one  fees  the  Giant  as  more 
remote  on  account  of  the  Interpofition  of  different 

F  Objeds  j 
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Objefls :  He  would  not  even  allow  to  Monf.  Regis, 
that  the  Image  of  the  Moon  at  the  Horizon  was 
augmented  by  the  Refraftions,  at  lead  in  the  man¬ 
ner  it  ought  to  be  for  this  Phenomenon,  and  he 
added  different  Experiments,  by  which  the  Moon 
ceafed  to  appear  larger,  as  foon  as  it  was  feen  in 
fuch  a  Way  as  not  to  be  efteemed  more  remote. 
Monf.  Regis  however  maintained  his  Opinion,  and  I 
as  Authors,  according  to  the  cuftom  of  all  Difputes, 
do  multiply  their  YVritings  fometimes  very  unne- 
ceffarily  ,  Father  Mallebranche  thought  he  had  i 
a  Right  to  determine  the  Queftion  by  way  of  Au¬ 
thority  *5  but  it  was  fuch  an  Authority  as  might  I 
be  made  ufe  of  in  the  Way  of  Learning.  He  pro¬ 
cured  a  Certificate  of  Four  of  the  mold  famous 
Geometricians,  who  declared,  that  the  Proofs  he 
had  brought  of  his  Sentiment  were  DemonJlrativey 
and  plainly  to  be  deduced  from  the  true  Principles 
ofOpticks.  The  Geometricians  were  the  late  Mar¬ 
quis  de  UHopitaly  the  Abbot  Catelan ,  Monfieur 
Sauveur  and  Monf.  Varignon .  Monf.  Regis  upon 
this  Occafion  afted  according  to  the  firft  Sugge- 
ftions  of  Nature,  and  endeavour’d  to  find  fault 
with  each  of  thofe  Gentlemen.  The  Journal  des 
Scavans  of  the  Year  1664,  was  the  Theatre  of 
this  War. 

It  was  likewife  fo,  at  leaft  in  part,  of  another 
War  between  the  fame  Adverfaries  :  Monf  Regis  | 
in  his  Metaphyficks,  had  often  fallen  foul  upon 
thofe  of  Father  Mallebranche  :  One  of  their  chief 
Difputes  turned  upon  the  Nature  of  Idea’s,  upon 
their  Canfe,  whether  Efficient,  or  Exemplary a 
Subjed  fo  fubiiine  and  abftraded,  that  tho*  the 
Mind  of  Man  cannot  difcover  a  fufficient  Certainty 

1  in 
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in  if,  yet  it  is  Glory  enough  to  have  arrived  at 
well-grounded  or  reafonable  Doubts.  The  two 
Metaphysicians  debated  likewife,  whether  Pleafure 
does  render  us  a&ually happy,  and  they  were  as 
much  divided  upon  this  Queftion,  tho’  it  be  lefs 
Metaphyfical.  As  the  Works  of  Father  Malle - 
\ tranche  had  acquired  him  feveral  able  and  zea- 
:  l°us  Difciplcs,  fome  of  them  writ  alfo  againft 
‘Monf.  Regis,  who  contented  himfclf  in  havine  en¬ 
ter’d  the  Lifts  with  their  Mafter.  S 

The  Inclination  which  he  always  preferved  for 
Divinity  and  his  Love  of  Religion,  infpired  him 
flth  pother  Undertaking  already  attempted  many 
imeshy  great  Men,  worthy  of  all  their  Efforts, 
ind  of  their  wifeft  Ambition,  and  more  neceffary 
han  ever  in  fo  enlighten’d  an  Age  as  that  we  live 
n-  He  finifhed  it  m  the  Year  1704,  in  fpight  of 
11s  continual  Infirmities,  and  publilhed  it  under 
his  rule  in  a  Quarto  Book  j  The  Ufe  of  Reafon 
j  f  a*™->  or  the  Agreement  of  Faith  and  Reafon. 
ie  dedicated  it  to  the  Abbot  Bignon,  to  whom  he 
fiys  in  his  Epiftle,  that  he  could  not  cite  the  Ene¬ 
mies  either  of  Reafon  or  of  Faith  before  a  Judge 

f  ™  R&ts  of  the  one  and  the  other 
ye  better  knozvn  ;  and  that  if  they  refit  fed  him , 

ofy  reafon  wcltU  ^  ^caufe  he  had '  already 
'  j%hvr  Glared  himfelf  in  favour  both  of  Faith 
*d  Reafon.  The  Method  he  takes  to  bring  about 
1  difficult  an  Agreement,  is  that  which  a  wife 
rbitrator  would  make  ufe  of  with  refpeft  to  two 
rothers  between  whom  he  was  defirous  to  ftifle 

rSeeds,  of  billon.  Monf.  Refs  diftin- 
nlhes  fo  nicely  between  Reafon  and  "Faith,  and 

igns  to  each  of  them  Objects  and  Employments 

F  2  f> 
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fo  different,  that  they  can  never  have  again,  as  I 
may  fay,  any  occafion  of  Embroiling  themfelves* 
together.  Reafon  leads  Man  even  to  an  entire. 
Conviction  of  the  Hiftorical  Proofs  ol  the  Chri- 
ftian  Religion  •,  after  which  ihe  abandons  and  oe- 
livers  him  up  to  another  Light,  not  contrary,  but 
cuite  different  and  infinitely  fuperior.  The  Di- 
ftance  which  Mont  Regis  makes  Reafon  and  faith: 
keep  between  themfelves,  does  not  permit  them  to 
re- unite  in  the  Syftems  which  accommodate  the 
Idea’s  of  fome  prevailing  Philofopherto  Revelations 
or  fometimes  even  Revelation  to  his  Ideas.  He 
will  not  allow  that  either  Plato  or  Ariftatle,  o: 
Defcartes  himfeif,  fupport  the  GofpeU  H?  feem- 
to  be  of  Opinion,  that  all  the  Philolophical  by 
ftems  are  no  more  than  Modes,  and  that  Eternal 
Truths  muff  not  be  allied  with  the  fleeting  fan 
cies  the  Ruin  of  which  ought  to  be  indifferen ; 
to  a  Chriftian  ;  that  we  ought  to  keep  to  the  Ma 
ieftick  Simplicity  of  the  Councils,  wnichalway 
decide  Divine  Opinions,  without  intermixing  am 
Humane  Explanations.  Such  is  the  general  Spin 
of  the  Work,  at  leaft  with  refpeft  to  the  Title 
for  Monf.  Regis  blends  with  it  a  Theory  ol  th 
Faculties  of  Man,  of  the  Undemanding,  V  tU,  Oct 
more  large  Jy  than  was  abfolutely  necelury.  o 
even  concludes  it  with  a  Treatife  of  the  Love  c 
God  ;  becaufe  that  Matter,  which  if  Men  pleafec 
might  be  very  plain  and  Ample,  was  handled  b 
areat  Doctors  with  much  Subtilty  i  Laftly,  t 
iovns  to  the  whole  Book  a  Refutation  of  the  o) 
ftem  of  Spinofa.  He  found  himfeif  obliged  i 
lay  open  its  Obfcurities,  which  indeed  were  nece 
fary  to  hide  Error,  but  happily  very  unht  to  t 
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duce  Men.  Here  he  finiftied  his  learned  Career  y 
his  Infirmities,  that  became  more  lading  and  more 
painful,  would  not  fuffer  him  to  labour  any  lon¬ 
ger  ^  the  manner  in  which  he  iupported  them  for 
feveral  Years,  was  an  in  fiance  of  the  mod  noble 
and  mod  difficult  Ufe  that  one  can  make  of  Reafin 
and  Faith  both  together.  He  died  the  nth  of 
Jan.  1707.  at  the  Houfe  of  the  Duke  of  Rohan , 
who  had  given  him  an  Apartment  in  it  \  befides 
the  Penflon  that  he  was  obliged  to  pay  him,  pur- 
fuant  to  the  Will  of  the  Marquis  de  Vardesr  his 
Father-in- Law. 

He  was  chofe  into  the  Academy  in  the  Year 
1699,  upon  the  Re-eflablifhment  thereof  ;  but  by 
reafon  of  his  Infirmities,  he  fcarce  performed  any 
Academical  Fundion,  only  his  Name  ferved  to 
adorn  a  Lift  in  which  the  Publick  would  have 
been  furprifed  not  to  have  found  him. 

He  had  all  his  Life-time  a  large  Correfpondence 
with  People  of  the  firft  Quality.  1  he  late  Arch- 
bifhop  of  Fans  at  the  fame  time  that  he  forbid 
him  holding  of  Ledures,  engaged  him  to  come  to 
his  Houfe  upon  certain  Days  to  difcourfe  with  him 
about  the  fame  Matters  y  and  perhaps  it  was  a 
greater  Honour  to  Monf.  Regis ,  that  fo  Learned 
a  Prelate  ffiould  fubftitute  himfelf  to  the  Publick, 
The  late  Prince  who  had  a  Genius  for  every  tning, 
fent  often  for  him,  and  ufed  to  fay,  that  he  cqplcl 
not  forbear  believing  what  he  explained  fo  clearly. 

His  Reputation  extended  it  felf  into  Foreign 
Countries,  where  it  procured  him  Friends  among 
the  greatefl  Perfonages,  fuch  was  the  Duke  ofEfca - 
Iona ,  a  Grandee  of  Spain ,  and  Viceroy  of  Naples* 

That  Nobleman  more 'Curious  and  more  affected 
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with  the  Sciences  than  the  reft  of  his  Nation  are 
as  yet,  had  conceived  a  Angular  Efteem  for  him 
on  occasion  of  his  general  Syftem,  which  he  had  [ 
carefully  ftudied }  and  when  at  the  Battel  of  the 
Ter  in  the  Year  1694,  where  he  commanded  the 
Spanifh  Army,  his  Equipage  was  taken  by  the 
Army  of  the  Marefchal  de  NoaiUes,  he  only  de fired 
back  again  CxfaP s  Commentaries,  and  the  Book 
of  Monfieur  Regis ,  which  he  kept  in  a  little 
Trunk.  The  Count  of  Sant  Eft e van  de  G  or  mas, 
the  Son  of  that  Duke,  coming  into  France  in  the  i 
Year  1706,  waited  upon  this  Philofopher  by  Order 
of  his  Father  }  but  after  the  firft  Vifit,  it  was  no 
longer  out  of  Obedience  that  he  frequented  his 
Company.  The  Duke  of  Alva%  Ambaffador  of 
his  Catholick  Majefty,  did  him  the  fame  Honour, 
at  the  Requeft  of  the  Viceroy  of  Naples. 

The  Manners  of  Monfieur  Regis  were  fuch, 
as  the  Study  of  Philofophy  might  form,  when  it 
meets  not  with  too  much  Refiftance  on  the  fide  of 
Nature.  The  Opportunities  that  he  had  with 
refpeft  to  Fortune,  were  of  as  little  ufe  to  him 
as  they  ought  to  be,  and  a  great  Efteem,  and  a 
hearty  Friend  (hi  p,  which  the  late  Father  Perrier, 
the  King's  ConfelTor,  had  conceived  for  him  at 
Touloufe  during  his  Leftures  there,  was  of  ,no 
more  advantage  to  him,  than  only  to  procure  him 
n  moderate  Penfion.  Tho’  he  had  been  ufed  to 
Teach,  yet  his  Converfation  was  not  the  mpre  im¬ 
perious  for  it,  but  rather  more  eafie  and  plain, 
having  been  accuftomed  to  adapt  himfel^  to  the 
Capacity  of  all  his  Hearers.  His  Learning  did 
pot  render  him  Haughty  to  the  Ignorant ,  and 
indeed  the  more  learned  a  Man  is*,  the  greater 

Complain 
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Complaifance  he  has  for  fuch  Perfons,  being  there¬ 
by  the  more  convinced  that  he  ftill  refembles 
them. 

His  Place  of  Afociate  Geometrician  was  fill’d  by 
Monf.  Chevalier ,  who  before  had  been  Pupil  of  the 
Abbot  Gallois . 
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Ebafian  le  Prejlre ,  Chevalier  and  Seig- 
g  ^  near  de  Vauban ,  Marefchal  of  France , 
Knight  of  the  Orders  of  the  King,  Com- 
milfary-General  of  the  Fortifications, 
Grand-Croix  of  the  Order  of  St.  Lewis ,  and  Go- 
vernour  of  the  Citadel  of  Life ,  was  born  the  ift 
of  May,  1633.  His  Father’s  Name  was  Urban  le 
Prejlre,  and  his  Mother’s  Amy  de  CarmagnoL  He 
was  of  a  good  Family  in  the  Nivernois ,  which  had 
been  in  pofieffion  of  the  Lordfiiip  of  Vauban  for 
above  250  Years. 

His  Father,  who  was  but  a  younger  Brother, 
and  who  moreover  had  ruined  himfelf  in  the  Ser¬ 
vice,  left  him  no  other  Fortune  than  a  good  Edu¬ 
cation  and  a  Mufquet.  At  the  Age  of  17  Years, 
that  is  to  fay  in  1650,  he  enter’d  into  the  Regiment 
of  Conde ,  at  which  time  that  Prince  was  engaged 
in  the  Spanifh  Party. 

The  firft  fortified  places  he  faw  made  him  an 
Engineer,  from  the  longing  he  had  to  become  fo. 
He  applied  himfelf  diligently  to  the  Study  of  Geo¬ 
metry,  and  principally  of  Trigonometry,  and  of 
Measuring  or  Surveying  i and  about  the  Year  1652, 

F  4  he 
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he  was  employ’d  in  the  Fortifications  of  Clermont 
in  Lorain .  The  fame  Year  he  ferved  at  the  Siege 
of  St.  Menehout,  where  he  made  fome  Lodgments, 
and  fwam  over  the  River,  the  Enemy  firing  at  him 
all  the  time  j  an  Aftion  that  procured  him  a  great 
many  Praifes  and  Carefies  from  his  Superiors. 

In  1653,  he  was  taken  Prifoner  by  a  Party  of 
the  French  j  and  Cardinal  Mazarine  thought  it 
worth  the  while  even  at  that  time  to  engage  him. 
in  the  Service  of  the  King :  But  there  was  no  need 
of  taking  much  pains  with  a  Man  that  was  born 
the  mod  faithful  Subjeft  in  the  World.  In  this 
fame  Year  M'onf.  de  Vauban  ferv’d  as  Second  En¬ 
gineer  under  the  Chevalier  de  ClerviUe,  at  the  fe- 
cond  Siege  of  Menehout,  which  was  re-taken  by 
the  King,  and  the  Care  of  repairing  the  Fortifica¬ 
tions  of  the  place  was  committed  to  him. 

In  the  following  Years  he  performed  the  Fun- 
dion  of  Engineer  at  the  Sieges  of  St e nay,  Clermont , 
Landrecy ,  Conde ,  St.  Guillain  and  Valenciennes.  He 
was  dangeroufly  wounded  at  Stenay  and  Valen¬ 
ciennes,  which  fcarce  hinder’d  him  from  continuing 
his  Service.  He  receiv’d  3  Wounds  at  the  Siege  ot 
Montmedy  in  1657  and  as  the  Gazette  took  notice 
of  it,  his  Friends  learnt  from  thence  what  was  be¬ 
come  of  him  ]  for  in  fix  Years  time  he  neither  re¬ 
turn’d  into  his  Country,  nor  writ  to  any  one  j  fo 
that  this  was- the  only  way  of  communicating  the 
News  of  himfelf.  The  Marefchal  de  la  Ferte,  un¬ 
der  whom  he  then  ferv’d,  and  who  the  Year  before 
had  made  him  a  prefent  of  a  Company  in  his  Regi¬ 
ment,  gave  him  one  more  in  another  Regiment, 
in  the  place  of  a  Penfion  }  and  then  foretold  aloud, 
that  if  the  War  fpared  him,  he  would  attain  to  fame 
of  the  hi ghefl  Dignities*  Y  ■  ,  c  fa 
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In  1658,  he  had  the  chief  Direction  of  the  At¬ 
tacks  at  the  Sieges  of  Gravelines ,  Ypres  and  Oude- 
nard.  Cardinal  Mazarine ,  who  never  ufed  to  gra- 
tifie  People  for  nothing,  gave  him  a  handfome  Re¬ 
ward,  and  accompanied  it  with  Praifes,  which  to 
a  Man  of  Monf.  Vaubans  Temper,  was  of  much 

greater  value  than  the  Gift  it  fell. 

It  is  enough  for  us  to  have  been  thus  particular 
in  his  firft  Beginnings,  which  were  fo  much  the 
more  remarkable  than  all  the  reft  in  an  illuitrious 
Life,  as  Virtue  ftript  of  all  foreign  Affiftance,  was 
the  more  put  to  its  Shifts  to  make  its  own  way. 
From  hence  forwards  Monf.  de  Trauban  is  well 
known,  and  his  Hiftory  is  interwoven  with  that 
of  France. 

After  the  Pyrenean  Treaty,  he  was  employ  d 
either  in  demolifhing,  or  in  making  fortified  places. 

He  had  already  a  great  number  of  new  Notions 
about  the  Art  of  Fortifications,  which  at  that  time 
was  but  little  known  :  Thofe  who  had  praclifed  it, 
or  writ  about  it,  had  fervilely  tied  themfelves 
down  to  certain  Rules,  eftablifh’d  indeed,  but  very 
ill  grounded,  and  to  certain  kinds  of  Superftitions^ 
which  are  always  a  long  time  predominant  in  every 
Profeffion,  and  only  vanifh  at  the  prefence  of  fome 
fuperior  Genius.  Befides,  they  had  either  feen  no 
Sieges  at  all,  or  not  enough  ,  fo  that  their  Methods 
of  Fortifying  were  only  calculated  for  certain  parti¬ 
cular  Cafes  that  fell  under  their  cognizance,  but 
did  not  extend  themfelves  to  the  reft.  Monfieur 
de  Vauban  had  already  feen  a  great  deal,  and  with 
good  Eyes  ,  lie  continually  enlarg’d  his  Experience 
by  reading  all  that  was  writ  upon  the  Art  of  War  9 

he  felt  in  himfelf  that  which  produces  happy  No- 

/  .  *;  .  '  velties. 
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veldes,  or  rather  fuch  an  Impulfe  as  forces  the 
Produ&ion  of  them  ^  in  a  word,  he  had  the  cou¬ 
rage  to  declare  himfelf  an  Inventer  in  fuch  a  dange¬ 
rous  matter,  and  he  continued  fo  to  the  end.  We 
(hall  not  enter  into  the  Detail  of  his  Inventions,  be- 
caufe  it  would  fwell  our  Difcourfe  too  much,  be- 
fides  all  the  ftrong  places  in  the  Kingdom  may  fpsre 
us  that  labour. 

When  the  War  broke  out  again  in  the  Year  1667, 
he  had  the  Condud:  of  all  thofe  Sieges  which  the 
King  made  in  Perfon,  his  Majefty  being  willing  to 
Jet  the  World  fee  that  it  was  an  efFed  of  his  Pru¬ 
dence  to  fecure  in  that  manner  the  Succefs  of  them. 
At  the  Siege  of  Douay  he  received  a  Mufquet-fhot 
in  his  Cheek,  of  which  he  has  ever  fince  worn  the 
Mark,  After  the  Siege  of  Li  fie ^  which  he  took, 
under  the  King's  Dire&ions,  in  nine  Days,  from 
the  time  of  opening  the  Trenches,  he  received  a 
confiderable  Gratification,  much  more  neceffary  to 
fatisfie  the  Inclination  of  the  Mafter  than  that  of 
the  Servant.  He  has  had  a  great  many  more  upon 
different  Occasions,  and  always  larger  ^  but  that 
we  may  the  better  enter  into  his  Charafter,  we 
fhall  fay  no  more  of  this  kind  of  Rewards,  of  which 
he  was  hardly  fenfible  at  all. 

In  1668,  he  was  taken  up  with  projeding  For¬ 
tifications  for  the  places  of  the  Franche-Conte ,  Flan¬ 
ders  and  Artois .  The  King  gave  him  the  Govern¬ 
ment  of  the  Citadel  of  Life,  which  he  had  made, 
and  this  was  the  firft  Government  of  that  nature 
in  France .  He  did  not  ask  it ,  and  it  is  for  the  Glo¬ 
ry  of  the  King,  as  well  as  for  his  Honour,  that 
the  World  fhould  know,  that  of  all  the  Favours  he 
ever  receiv’d,  he  did  not  beg  one3  excepting  fuch 

as 
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as  were  not  for  himfelf.  *Tis  true  the  number  of 
thefe  latter  were  fo  great,  that  they  almoft  ex¬ 
ha  uiled  the  Right  he  had  to  ask  them. 

The  Peace  of  Aix  la  Cbapelle  being  made,  his 
Employment  did  not  become  the  lefs  for  it  :  He 
fortified  feveral  places  in  Flanders ,  Artois,  Provence 
and  Rouffillon ,  or  at  lead  made  Plans  of  them, 
which  have  fince  been  put  in  execution.  After¬ 
wards  he  went  into  Piedmont  with  Monf \dehouvois, 
and  communicated  to  the  Duke  of  Savoy  Plans  for 
the  Fortification  of  Verne,  Verceil ,  and  Turin.  At 
his  Departure  his  Royal  Highnefs  bellowed  upon 
him  his  Picture  fet  with  Diamonds.  He  is  the  only 
Military  Man  to  whom  Peace  has  always  been  as 
laborious  as  the  War  it  felf. 

Altho*  he  was  not  obliged  by  his  Employment 
.to  take  care  of  any  thing  more  than  the  Security  of 
the  Frontiers,  yet  his  Love  for  his  Country  made 
him  apply  himfelf  to  find  out  Means  for  increaling 
the  Happinefs  thereof.  In  all  his  Travels  he  had 
the  Curiofity,  which  thofe  who  are  in  Offices  are 
ufually  but  too  much  exempted  from :  He  careful¬ 
ly  inform'd  himfelf  of  the  Value  of  the  Lands,  of 
their  Produftions,  of  the  manner  of  Cultivating 
them,  of  the  Riches  and  Number  of  the  Peafatits, 
of  the  accullomary  Food,  and  what  their  Labour 
might  amount  to  one  Day  with  another  Circum- 
fiances  mean  and  contemptible  in  appearance,  but 
which  necelTarily  belong  to  the  great  Art  of  Govern¬ 
ment  }  then  he  fet  himfelf  to  confider  of  Methods 
to  improve  a  Country,  of  the  High- ways,  of 
Bridges,  of  making  Rivers  navigable,  &c.  Pro- 
jeds,  of  which'  it  was  not  poffible  for  him  to  ex- 

ped  an  entire  Execution,  and  therefore  might  in 

fotne 
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fome  fenfe  be  counted  Dreams,  but  at  leaft  fuch 
as  like  real  Dreams  difcover’d  the  Predominant  In¬ 
clination  of  the  Man.  There  are  fome  Intendants 
or  Governours  of  Provinces  with  whom  he  had 
hot  the  lead  Acquaintance^  notwithftanding  which, 
lie  fent  them  Letters  of  Thanks  for  fome  New  and 
profitable  Eftablifhment,  which  he  had  obferved 
in  their  Diftrids  ^  thus  he  became  the  particular 
Debtor  to  every  one  that  had  obliged  the  Pub- 
lick. 

The  War  which  began  in  1672,  furniflied  him 
with  a  vaft  number  of  glorious  Opportunities,  par¬ 
ticularly  in  the  many  Sieges  made  by  the  King  in 
ferfon,  and  of  all  which  Motif.  Vauban  had  the 
Diredion.  ?Twas  at  that  of  Maejiricht  in  the  foE 
lowing  Year,  that  he  began  to  make  ufe  of  anew 
Method,  which  he  had  invented  by  a  long  Series 
of  Reflections,  and  which  he  has  ever  fince  pra- 
difed  in  the  Attack  of  Places.  "Till  then  he  had 
only  followed,  but  with  more  Skill  and  Manage¬ 
ment,  the  Rules  already  laid  down,  but  then  he 
followed  unknown  ones,  whereby  he  changed  the 
face  of  this  important  Branch  of  making  War. 
The  famous  Parallels  and  Places  of  Arms  firft  ap¬ 
peared  here ,  fince  when  he  has  been  always  im¬ 
proving  this  Subjed,  one  while  by  Cavaliers  de 
Tranche#,  another  time  by  a  new  ufe  of  Saps  and 
Demi-faps,  then  by  Batteries  en  ricochet ,  by  which 
means  he  brought  his  Art  to  fuch  a  Perfedion, 
that  often-times  he  loft  no  more  People  before  the 
ftrongeft  places  than  the  Befieged  themfelves ,  a 
Thing  which  one  could  never  have  expeded.  In¬ 
deed  the  Prefervation  of  his  Men  was  his  chiefeft 
Care ,  not  only  the  Intereft  of  War,  hut  even  his. 

own 
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own  Natural  Humanity  and  Goodnefs  made  them 
dear  to  him.  Twas  to  this  Consideration  that  he 
always  Sacrificed  the  Splendour  of  a  fpeedy  Con- 
queft,  and  a  Glory  Sufficiently  capable  of  Seducing 
a  Man ;  and  what  was  yet  more  difficult,  he  fome- 
times  refilled,  for  the  fake  of  his  Men,  the  Impa¬ 
tience  and  Uneafinefs  of  the  Generals,  and  expoied 
himfelf  to  the  Formidable  Cenfures  of  the  Lazy 
Courtiers.  This  made  the  Soldiers  obey  him  with 
an  implicit  Devotion,  being  yet  lefs  encouraged  by 
the  entire  Confidence  they  had  of  his  Capacity, 
than  by  the  AiTurance,  and  Gratitude  for  being 
fpared  as  much  as  pollible. 

During  that  whole  War  which  was  determined 
by  the  Peace  of  Nimeguen ,  his  Life  was  one  con¬ 
tinual  and  vigorous  Action,  employed  in  Projecting 
'  Sieges,  Directing  thofe  that  were  formed,  at  leaft 
the  molt  Important  ones,  Repairing  places  that 
were  taken,  and  making  them  Stronger Viliting 
all  the  Frontiers  •,  Fortifying  whatever  might  be 
expofed  to  the  Enemy,  palling  from  one  Army  to 
another,  and  oftentimes  from  one  End  of  the  King¬ 
dom  to  the  other.  . 

He  was  made  Brigadier  of  the  Foot  in  1074* 
Marefchal  de  Camp  in  1676,  and  CommilTary- 
General  of  the  Fortifications  of  France  in  1673  i 
which  laft  Office  became  then  vacant  by  the  Death 
of  the  Chevalier  Clerville.  He  declined  taking  st 
at  fir  ft,  fearing  that  which  would  have  render  d 
it  more  defirable  to  another,  the  great  Relation 
that  it  gave  him  to  the  Miniflry but  the  King 
made  ufe  of  his  Authority  to  oblige  him  to  accept 
of  itj  but  it  mull  be  confefled,  that  not  with¬ 
standing  all  his  Integrity,  he  had  no  reafon  to  Re- 
-  --  ~  pent 
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pent  of  it.  Virtue  does  not  fail  to  fucceed  fome- 
tunes,  but  it  is  only  by  length  of  Time,  and  by 
the  weight  of  many  Trials. 

The  Peace  of  Nimeguen  deprived  him  of  the 
troublefome  Employment  of  taking  Places,  but  in 
ftead  o.  that,  it  afforded  him  a  much  greater  num¬ 
ber  to  be  fortified.  He  made  the  famous  Port  of 
Dunkirk, '  and  it  was  his  Mafter-piece.  Strasburg 
and  C ajal,  that  fell  into  the  King’s  hands  in  1681 
were  after  that  his  moft  confiderable  Bufinefs. 
Befides  the  vaft  and  magnificent  Fortifications  of 
Strasburg,  he  made  the  little  River  Bruebe  Navi- 
gable  by  Sluices  ^  the  Execution  of  which  was  fo 
difficult,  that  he  durll  not  truft  it  to  any  body 

but  always  fupervifed  himfelf. 

^Yar  broke  out  again  in  and  gave 

him  the  Honour  of  taking  Luxembourg  in  the  fol¬ 
lowing  Year,  which  ’till  then  was  thought  Im¬ 
pregnable  }  but  he  took  it  with  very  little  Lofs. 
But  the  dawning  War  having  been  Rifled  by  the 
Truce  of  1684,  he  refumed  his  Functions  of  Peace, 
the  moft  ftiining  of  whicli  were  the  Aquedud  of 
Maintenon ,  the  New  Works  that  compleated  the 
Canal  for  the  Communication  of  the  two  Seas, 
and  thofe  of  Mont-Royal  and  Landau. 

One  would  think  that  the  Secrets  of  his  Art 
muft  have  been  difeover’d  by  the  great  Number 
of  Works  that  came  out  of  his  Hands  :  And  fo 
indeed  there  did  appear  a  Book,  the  Title  of  which 
promifed  the  true  Method  of  Fortifying  according 
to  Monfieur  Vauban  \  but  he  always  affirmed,  and 
has  ffiewn  it  by  his  Brattice,  that  he  had  no  One 
Method  at  all.  Every  different  Place  furnilhed 
him  with  a  new  Manner  ;  according  to  the  diffe¬ 
rent 
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rent  Circumftances  of  its  Bignefs,  Situation  and 
Soil.  The  moft  difficult  of  all  the  Arts  are  thofe 
whofe  Objeds  are  always  variable,  and  which  can¬ 
not  endure  the  convenient  Application  of  certain 
fixed  Rules  by  Men  of  a  narrow  Genius,  but  every 
Moment  require  Natural  and  Extempore  Expe¬ 
dients,  which  can  only  flow  from  great  Souls. 

The  War  being  re-kindled  in  1688,  he  direded 
the  Sieges  of  Phi  lips  bourg ,  Manheim  and  Fran - 
kendal ,  under  the  Command  of  the  Dauphin  }  and 
that  great  Prince  was  fo  well  pleafed  with  his  Ser¬ 
vices,  that  he  gave  him  the  Choice  of  four  Pieces 
of  Cannon  for  his  Caftle  of  Bazocbe  a  true  Mi¬ 
litary  Recompence,  and  a  Singular  Privilege,  which 
could  fo  juftly  belong  to  none  elfe  but  to  the  Fa¬ 
ther  of  fo  many  ftrong  Places.  The  fame  Year 
he  was  made  Lieutenant-General  •,  and  the  next 
Year  he  Commanded  at  Dunkirk ,  Bergues ,  and 
Tpres. 

The  Year  1690,  was  a  very  Singular  one  among 
all  thofe  of  his  Life,  for  he  hardly  did  any  thing 
in  it,  having  contraded  a  great  and  dangerous  111- 
nefs  whilft  he  was  labouring  in  the  Fortifications 
of  Tpres ,  which  were  very  much  out  of  Order,  fo 
that  he  was  obliged  to  be  always  prefent  at  the 
Works  5  but  this  Inadion,  which  he  could  fcarce 
forbear  reproaching  himfelf  with,  determined  in 
1691,  by  the  taking  of  Mons ,  at  the  Siege  whereof 
the  King  commanded  in  Perfon  as  His  Majefty 
did  the  following  Year  at  that  of  Namury  and 
Monf.  de  Vauban  had  the  Diredion  of  it,  and  took 
it  in  30  Days  after  opening  the  Trenches,  with 
the  lofs  only  of  800  Men,  tho’  there  had  pafs’d 
five  very  vigorous  Adions. 

We 
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We  muft  omit  a  great  number  of  leffer  Exploits, 
fuch  as  the  Siege  of  Charleroy  in  1693  the  De¬ 
fence  of  the  Lower  Britany  againft  the  Defcent  of 
the  Enemies  in  1694  and  1695  ;  the  Siege  oiAeth 
in  1697,  and  make  haft  to  thofe  things  that  more 
nearly  concern  the  Academy.  When  that  Body 
was  revived  in  the  Year  1699,  they  befought  his 
Majefty  to  make  Monfieur  de  Vauban  one  of  their 
Honorary  Members  j  and  if  Decency  would  allow 
us  to  fay  that  a  Place  in  that  Body  may  be  account¬ 
ed  a  Reward  for  Merit,  after  all  thofe  he  had  re¬ 
ceived  from  the  King  in  the  Quality  of  a  Military 
Man,  it  was  neceffary  he  Ihould  receive  one  from  a 
Society  of  Learned  Perfons  in  the  Quality  of  a 
Mathematician.  No  body  had  more  effectually 
than  he  brought  down  from  Heaven  the  Science  of 
the  Mathematicks,  to  employ  them  in  the  Wants 
of  Mankind,  and  they  had  receiv’d  from  his  hands 
an  Ufefulnefs  as  glorious,  perhaps,  as  their  greateft 
Sublimity.  Befides,  the  Academy  owed  him  a  par¬ 
ticular  Acknowledgment  for  the  Efteem  he  had  al¬ 
ways  (hewn  to  them  }  the  folid  Advantages  which 
the  Publick  may  one  day  reap  from  our  Eftablilh- 
ment,  had  touched  him  in  the  molt  fenfible  part 
of  his  Soul. 

As  after  the  Peace  of  Ryfzvick,  he  was  only  em¬ 
ploy’d  in  vifiting  the  Frontiers,  in  making  the  Tour 
of  the  Kingdom,  and  in  forming  new  Projects  ^  he 
found  that  he  ftill  wanted  fome  more  Bulinefs, 
and  he  embark’d  himfelf  in  one  that  was  according 
to  his  own  Heart.  He  began  it,  by  reducing  into 
Writing  a  prodigious  number  of  Notions  that  he  ga¬ 
ther’d  together  upon  the  different  Subjects  which 
relate  to  the  Good  of  the  Commonwealth :  Not 
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only  upon  tliofe  that  were  moft  familiar  to  him* 
fuch  as  the  Fortifications,  and  other  Circum fiances 
of  Places,  Military  Difcipline,  Campings,  &c,  but 
likewife  upon  an  Infinity  of  other  Matters  which 
one  would  have  imagined  to  have  been  much 
more  out  of  his  Way,  fuch  as  relate  to  the  Sea,  to 
the  Privateering  in  Time  of  War,  to  the  Cuftoms 
and  Taxes,  to  the  Improvement  of  For  efts,  Trade 
and  the  French  Colonies  in  America .  A  great 
Soul  thinks  of  every  thing.  From  all  thefe  dif¬ 
ferent  Idea’s  he  compofed  1 2  great  Manufcript 
Volumes,  which  he  calls  Idle  Hours  \  but  if  it 
were  poffible  that  all  his  Proje&s  could  be  put  in 
execution,  his  Idle  Hoars  would  be  much  more 
ufeful  than  all  his  Labours . 

The  Succeffion  to  the  Crown  of  Spain ,  having 
renewed  the  War,  he  was  fent  to  Namur  in  the 
beginning  of  the  Year  1703,  and  gave  Orders  for 
the  neceffary  Reparations  of  that  Place ;  it  was 
then  that  the  King  had  honour’d  him  with  the 
Title  of  Marefchal  of  France ,  which  he  him- 
felf  had  oppofed  before,  when  his  Majefly  had 
fignified  to  him  his  Intentions  of  railing  him  to 
this  higheft  Degree  of  Military  Honour  having 
reprefented  that  it  might  hinder  his  being  employed 
with  Generals  of  the  fame  Rank,  and  occafion  feme 
Inconveniencies  in  the  Publick  Service.  His  Am¬ 
bition  was  to  become  more  Ufeful,  and  lefs  Re¬ 
warded  \  and  if  it  had  been  according  to  his  own 
Mind,  the  only  Recompence  of  his  paft  Services, 
would  be  to  employ  him  in  fuch  as  were  yet  more 
neceffary. 

About  the  end  of  the  fame  Year  he  ferved  un¬ 
der  the  Duke  of  Bur  randy  at  the  STge  of  Old 

G  Brifact 
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Brifac ,  a  very  considerable  Place ,  but  which  he 
obliged  to  Capitulate  at  the  end  of  thirteen  Days 
and  a  half  after  the  Trenches  were  open’d,  and 
at  the  expence  of  goo  Men  only.  This  Siege  was 
his  lad  Labour,  and  here  he  fhew’d  all  that  his 
Art  could  do  :>  as  if  he  had  a  Mind  to  refign  it 
whole  and  entire  into  the  Hands  of  that  Prince, 
who  was  both  his  Spedator  and  Commander. 

The  Title  of  Marefchal  of  France  did  produce 
the  Inconyeniencies  which  he  had  forefeen  ,  and 
made  him  live  ufelefs  two  Years  together.  I  have 
often  heard  him  lament  it,  protefting  that  for  the 
Sake  ox  his  King  and  Country  he  could  have 
trampled  under  his  Foot  that  Dignity  with  plea- 
fure  j  and  he  would  have  done  it  too,  if  he  might  g 
tins  was  the  beft  Way  of  meriting  it,  the  belt 
Way  of  fupporting  the  true  Luftre  of  it. 

He  comforted  himfeif  however  with  his  learn¬ 
ed  Idienefs,  fparing  no  Expence  in  Colleding  a 
vaft  number  of  fuch  Memoirs  and  Inftrudions  as 
lie  wanted,  and  employing  continually  a  great  ma¬ 
ny  Clerks,  Limners,  or  Designers,  and  Arithme¬ 
ticians. 

He  gave  the  King,  in  the  Year  1704,  a  great 
Manufcript  which  contained  the  moft  valuable 
and  fecret  Rules  for  managing  Sieges,  the  moft 
noble  Prefent  that  a  Subjed  could  ever  make  his 
Mailer,  and  which  the  Mailer  could  only  receive 
from  fuch  a  Subjed. 

In  1706,  after  the  Battel  of  Ramelies ,  the  Ma¬ 
refchal  de  Vauban  was  lent  to  Command  at  Dun¬ 
kirk,  and  all  along  the  Coaft  of  Flanders ,  where 
liis  Prefence  did  fo  much  encourage  the  dejeded 
People,  that  he  fared  the  Lofs  of  a  Country 

which 
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which  they  were  going  to  drown,  to  prevent  the 
Siege  of  Dunkirk ,  which  he  likewife  faved  by  a 
retrenched  Encampment  he  made  between  that 
Town  and  Ber^uesy  fo  that  the  Enemy  would 
have  been  obliged  to  have  inverted  at  the  fame 
time  Dunkirk ,  Bergues  and  his  Camp  5  a  thing 
wholly  imprarticabler 

In  this  fame  Campaign,  feveral  of  our  Places 
not  having  defended  themfelves  fo  well  as  he  could 
have  wifhed,  he  refolved  to  defend  by  his  Advice 
all  thofe  that  might  be  attacked  for  the  Future. 
Upon  this  Occarton  he  began  a  Work  that  he  de¬ 
signed  for  the  King,  but  did  not  live  to  finifli  it 
quite,  for  he  died  the  30th  of  March  1707,  of 
a  great  Defluxion  upon  his  Breaft,  attended  with 
a  violent  Fever,  which  carried  him  off  in  eight 
Days  time,  tho’  he  was  of  fo  Rebuff  a  Conffi- 
tution  that  he  feemed  likely  to  live  feveral  Years 
longer.  He  was  74  Years  old  within  a  Month. 

He  married  fane  Danois ,  of  the  Family  of 
the  Barons  of  Efpiri  in  the  Nivervois  *,  (he  died 
before  him,  leaving  two  Daughters,  the  Countefs 
of  Villebertin  and  the  Marchionefs  of  life. 

If  you  would  fee  his  whole  Military  Life  in 
Miniture,  take  it  thus  :  He  Fortified  Three  hun¬ 
dred  Old  Places ,  and  made  Thirty  three  quite 
Hew  *,  He  Directed  Fifty  three  Sieges ,  Thirty  of 
which  were  made  under  the  Command  of  the  King 
in  P  erf  on ,  or  of  the  Duke  of  Orleans,  or  of  the 
Duke  of  Burgundy  ^  and  the  other  Twenty  three 
under  different  Generals  :  He  was  prefent  at  I 40 
Engagements . 

Never  were  the  Traces  or  Features  of  a  plain 
and  fixn pie  Nature  more  remarkable  in  any  Man  than 
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In  him,  nor  more  free  from  any  Foreign  Mixture, 
An  enlarged  and  upright  Mind ,  which  embraced 
Truth  by  a  Kind  of  Sympathy ,  and  difcovered 
Falfltood  without  any  Difcuffion,  faved  him  thofe 
long  Deviations  that  others  were  forced  to  make , 
and  befides,  his  Nature  was  in  fome  fort  a  happy 
Inftinft,  and  always  fo  much  at  hand,  that  it  got 
the  ftart  of  his  Reafon.  He  defpifed  that  fuper- 
fitial  Politenefs  with  which  the  YVorld  is  generally 
contented,  tho’  it  often  conceals  a  great  deal  of 
Roughnefs  but  his  Goodnefs,  Humanity  and  Ge- 
nerofity,  were  the  Ingredients  of  a  more  uncom¬ 
mon  Politenefs,  and  which  redded  altogether  in  his 
Heart.  It  well  enough  became  fo  many  Virtues 
to  negled  an  out-fide,  which  indeed  does  naturally 
belong  to  them,  but  which  Vice  does  too  often  and 
too  eadly  affurae. 

The  Marefchal  de  Vanban  did  often  affift  with 
considerable  Sums  of  Money  feveral  Officers  that 
were  not  in  a  Condition  to  fupport  the  Service  } 
and  when  it  was  known,  he  faid  his  Dedgn  was 
only  to  reftore  the  Overplus  of  the  too  great  Fa¬ 
vours  that  he  had  received  from  the  King,  and  that 
were  heaped  upon  him  during  the  Courfe  of  a  long 
Life }  notwithftanding  which,  he  had  the  Glory 
to  die  with  a  moderate  Eftate.  Fie  was  paffio- 
nately  addidled  to  the  Service  of  the  King,  being 
a  Subject  of  a  moft  fincere  and  zealous  Fidelity, 
but  nothing  of  a  Courtier  :  He  was  much  more 
defirous  of  Serving  than  of  Pleafing :  No  body  was 
more  often,  nor  with  more  Courage  than  he,  the 
Affertor  and  Champion  of  Truth ,  for  which  he 
had  a  Paflion  even  to  Indifcretion ,  and  unca- 

pable  of  Government  His  Morals  always  held 

i  good 
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good  againft  the  mo  ft  ftiining  Dignities,  and  even 
without  a  Combat.  In  a  word,  he  was  a  Roman 
whom  our  Agefeemed  to  have  Stoln  from  the  moft 
happy  Ages  of  that  great  Commonwealth. 

His  Place  of  Honorary  Academift  was  filled  by 
the  Marefchal  D'EJlre'es,  Vice-Admiral  of  France, 
Grandee  of  Spain ,  Chevalier  of  the  Orders  of 
the  King,  and  Governour  of  the  Nantois. 


Tide  L  IF E  of  the  Abbot  G allois, 


(MOhn  G allots  was  born  at  Paris  the  14th 
^  *  of  June  1632.  of  Ambrofe  Gallois ,  Ad¬ 
vocate  in  Parliament,  and  of  Frances 
de  Launai . 

His  Inclination  for  Learning  appeared  as  early 
as  he  could  fhew  an  Inclination  for  any  thing,  and 
always  increafed  with  his  Years  }  he  applied  him- 
felf  to  the  Study  of  Divinity,  and  was  admitted 
into  the  Order  of  the  Priefthood. 

Thus  his  Duty  turned  his  Principal  Studies  to 
Ecclefiaftical  Hiftory,  the  Writings  of  the  Fathers 
and  the  Holy  Scriptures,  and  he  extended  them 
even  to  the  Oriental  Languages,  neceffary  at  lead: 
to  thofe  that  would  afcend  to  the  firft  Springs  of 
Divinity  *,  but  he  did  not  renounce  Prophane  Hi¬ 
ftory,  nor  the  Living  Languages*,  fuch  as  the 
Italian ,  Spanijh ,  Englijh  and  High  Dutch  j  nor  the 
Mathematicks  nor  Natural  Philofophy,  nor  even 

Phyfick  it  felf  :  For  his  Zeal  for  Knowledge  era- 
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braced  every  thing,  and  if  it  be  true  that  a  Learn¬ 
ing  fo  divided  does  lefs  qualify  a  Man  for  a  par¬ 
ticular  Reputation,  it  is  at  leaft  much  more  proper 
to  enlarge  the  Mind  in  all  Senfes,  and  to  enlighten 
it  on  all  Sides. 

Betides  the  Knowledge  of  thofe  Things  that 
Books  contain,  Abbot  Gallon  had  moreover  ac¬ 
quired  that  of  Books  themfelves,  a  Science  almoffc 
diftinft  from  the  other,  tho’  it  be  the  Gonfequence 
of  them,  and  is  produced  by  a  lively  Curiofity 
which  neglefts  no  Part  of  its  Object. 

The  flrft  Work  which  the  Publick  faw  of  this 
Gentleman,  was  a  Latin  Translation  of  the  Pyre¬ 
nean  Treaty,  printed  by  Order  of  the  King  ,  but 
his  Name  foon  became  more  Illuftrious  by  his  puh- 
lifhing  the  Journal  des  Scavans.  ’Twas  in  the 
Year  °i66$f  that  this  Work  firft  appeared,  the 
Idea  of  which  was  fo  new  and  fo  happy,  that  it 
fubfifts  even  to  this  Day  with  more  Vigour  than 
ever,  and  has  produced  a  numerous  Ifl'ue  fcatter’d 
throughout  all  Europe,  under  the  different  Names 
of  Nouvelles  de  la  RebuMiqite  des.  Lettres. ,  Hi- 
ftoire  des  Quvrages  des  Scavans.  BiMiotheque 
Univerfelle.  BiMiotheque  Choifie.  Ada  Lrudi- 
tonim.  Tranfadions  Philofophiques.  Memoires  pour 
VHijioire  des  Sciences  &  des  beaux  Arts,  SCC. 
Monf.  de  Salle,  an  Ecclefiaftical  Councellor  in  Par¬ 
liament,  firft  projected  the  Defign  of  it,  and  joined 
the  Abbot  G allots  with  him  j  who,  by  the  great 
variety  of  his  Learning  feemed  to  be  Born  tor  this 
Employment,  and  who  befides  (which  is  not  com¬ 
mon  with  thofe  that  know  every  thing)  underlined 
French  and  writ  it  well.  •  •  ■ 


This 
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This  Journal  from  its  Birth  aflutned  a  great 
Authority  to  it  felf,  and  cenfured  too  freely  moft 
of  the  Writings  that  appeared.  The  Common¬ 
wealth  of  Learning  which  found  its  Liberty 
flruek  at,  took  up  Arms,  and  damned  the  Journal 
at  the  end  of  three  Months.  But  as  the  Project 
was  Excellent  in  it  felf,  the  World  would  not 
fuffer  it  to  be  quite  loft,  and  Monk  de  Salle  giving 
it  up  entirely  to  the  Abbot  Gallon 5  he  open  d  the 
Year  1666,  with  a  new  journal,  which  he  dedi¬ 
cated  to  the  King  and  put  his  Name  to  it  \  in  winch 
he  ever  after  exercifed  the  Jurifdidion  he  was  pof- 
fefs’d  of  with,  all  becoming  Moderation* 

‘  Monk  Colbert,  affefted  with  the  Ufefulnefs  and 
Beauty  of  this  Journal,  took  a  fancy  to  the  Work 
firft  ^  and  foon  after  to  its  Author,  In  1662,  he 
gave  him  a  Place  in  the  New-born  Academy with 
the  Office  of  Secretary  in  the  x^bfence  of  Monk  du 
Hamel ,  who  was  two  Years  out  of  the  Kingdom. 
The  Abbot  Gallois  enriched  his  Journal  witii  the 
principal  Difcoveries  of- the  Academy ,  which  at 
that  time  were  fcarce  other  wife  made  known  to  the 
Publick  than  by  that  Means,  and  he  moreover 
frequently  gave  an  Account  of  it  to  Monk  Col¬ 
bert  by  word  of  Mouth,  preferring  him  with  toe 
Fruits  of  that  Protection  which  he  had  granted  to 
the  Sciences.  After  which,  that  Minifter  being 
more  and  more  pleafed  with  his  Converfation,  al¬ 
ways  fent  for  him  when  he  came  to  Pans  ^  His 
Curiofity  upon  what  Subjeft  foever  round  him 
ready  to  fatisfie  him,  and  if  a  more  exact  and  pro-, 
found  Difcufiion  were  necellary,  no  bocjy  uouni 
idifpatch  it  in  foftiort  a  Time  as  the  Abbot 

a  Circumftance  alinoft  always  necefiary  to  Mum* 
r  -  *  ‘  ;f  G  4  Colbert  j 
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Colbert.  Finally,  this  Minifter  who  knew  Men 
well,  after  having  had  a  long  trial  both  of  the 
Wit,  Learning  and  Manners  ofMonf.  Gallois ,  took 
him  to  himfelf  in  1673,  and  gave  him  always  a 
Pi  ace  both  at  the  Table  and  in  his  Coach.  So 
lingular  a  Favour  as  this,  was  at  the  fame  time 
both  a  glorious  Recompence  of  his  Learning,  and 
a  continual  Occafion  to  make  an  agreeable  ufe  of 
it,  and  a  happy  Necefiity  of  improving  it  every 
Day.  , N 

Mon£  Colbert  favour’d  Learning  not  only  out 
of  a  natural  Inclination,  but  of  a  wife  Policy  too. 
He  knew  that  the  Arts  and  Sciences  were  alone 
fufficient  to  make  a  Reign  Glorious,  that  they  ex¬ 
tended  the  Language  of  a  Nation  perhaps  beyond 
Conquefts,  that  they  beftow  upon  it  the  Empire 
of  the  Mind  and  of  Xnduftry  equally  pleafant  and 
lifeful,  that  they  attrad  a  great  number  of  Strangers, 
who  enrich  it  by  their  Curiofity,  fall  into  its  In¬ 
clinations,  and  cleave  to  its  Interefb.  During  feve- 
ral  Ages,  the  Univerfity  of  Paris  did  not  lefe  con¬ 
tribute  to  the  Greatnefs  of  that  Capital  than  the 
Refidence  of  its  Kings,  To  Monf.  Colbert  is  owing 
the  Splendour  in  which  Learning  finds  it  felf  at 
prefent,  the  Birth  of  the  feveral  Academies  of 
Sciences ,  Inscriptions^  Paintings  Sculpture  and  Ar~ 
chiteBure ,  the  new  Favours  which  our  Society 
has  received  from  the  King,  the  Impreffion  of  a 
great  Number  of  excellent  Books,  at  the  King’s 
Charge  in  the  Royal  Printing- Houfe,  the  almoft 
immenfe  Increafe  of  the  Royal  Library,  or  rather 
of  the  Publick  Treafure  of  the  Learned,  an  Infi¬ 
nity  of  Works  which  the  great  Authors,  or  able 
Medianifts  do  only  grant  to  the  Carefles  of  Princes 
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and  their  Minifters,  and  laftiy,  a  Taft  of  every 
thing  that  is  great  and  fine,  diffusing  it  felf  on  all 
Hands,  and  continually  increafing.  The  Abbot 
Galiois  had  the  fenfible  Fleafure  of  viewing  more 
nearly  fuch  a  Minifter,  of  being  at  the  Foun¬ 
tain-head  of  thofe  noble  Defigns  which  he  formed, 
of  (haring  in  their  Execution,  and  fometimes  even 
the  Glory  of  fuggefting  them,  and  of  feeing  them 
followed.  The  Men  of  Learning  had  in  him  a 
Sollicitor  near  the  Prime  Minifter,  and  always  in- 
ftruded  in  their  Affairs,  tho’  for  the  moft  part, 
they  had  not  fo  much  as  the  trouble  of  Recom¬ 
mending  them  to  his  Care.  If  any  New  Book, 
or  any  Difcovery  and  Invention  of  an  Author 
whom  he  did  not  fo  much  as  know,  appeared  in 
Publick  with  Reputation,  he  took  care  to  inform 
Mr.  Colbert  of  them,  and  the  Recompence  was 
feldom  far  off.  The  King’s  Bounty  extended  it 
felf  even  to  the  Merits  of  Foreigners,  and  fought 
fometimes  as  far  as  the  moft  Northern  Countries 
for  a  Learned  Man  that  was  furprifed  to  be 
found. 

In  1672,  the  Abbot  Galiois  was  received  into 
the  French  Academy .  Tho’  Eloquence  or  Poetry 
are  the  principal  Talents  which  that  Society  re¬ 
quires,  yet  (he  admits  likewife  of  Erudition  that 
is  not  Barbarous,  and  perhaps  there  is  nothing 
elfe  wanting  to  her,  but  to  adorn  her  felf  a  little 
more  with  the  ufe  (he  makes,  and  even  with  the 
occafion  fhe  has  for  it.  In  1674,  Monf.  Galiois 
left  off  writing  the  Journal,  and  put  it  into  other 
Hands.  He  was  too  much  employed  at  Monf. 
Colberts ,  and  befides  that  Work  was  too  fiavifh  for 
a  Genius  naturally  fo  free  as  his ;  he  could  not 

“  ‘  ■  refill 
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refill  the  Charms  of  anew  Book,  which  call’d 
him  away,  nor  of  a  fudden  Guriofity  that  feiz’d 
upon  him,  fo  that  he  was  forced  to  facrifice  the 
Regularity  required  in  writing  a  Journal  to  his 
new  Paffion. 

The  Commonwealth  of  Learning  fuffer’d  a  very 
great  Lofs  by  the  Death  of  its  Patron  Monfieur 
Colbert ,  in  the  Year  1683.  He  had  added  to  the 
Glory  of  having  render’d  it  great  Services,  that  of 
having  done  almoft  nothing  for  himfelf.  Monfieur 

O  CJ 

GaUois  had  only  a  moderate  Penfion  from  the  Aca¬ 
demy  of  Sciences,  and  an  Abbey  of  fo  {mall  an  In¬ 
come,  that  he  did  not  think  it  worth  the  keeping. 
The  late  Marquis  Seignelai ,  Son  of  Monf.  Colbert , 
gave  him  the  Place  of  Keeper  of  the  King’s  Library, 
which  was  then  in  his  Difpofal}  but  it  being  out 
of  his  Hands  afterwards,  the  laid  Marquis  made  him 
amends  with  the  Office  of  Profeifor  in  the 

Royal  College,  and  with  a  particular  Penfion,  which 
he  obtained  of  the  King  for  him,  upon  the  Reve¬ 
nue  of  that  College,  and  next  to  a  kind  of  general 
Infpeftion.  Monfieur  de  Seignelai  did  not  think 
that  his  Father  had  done  enough  for  him,  and  fince 
the  Frugality  of  Monf.  Colbert  is  not  to  be  charged 
upon  his  want  of  love  for  Learning,  the  little  care 
betook  of  the  Abbot  Gallon  rnuft  be  placed  to  the 
account  of  that  Gentleman’s  Moderation. 

When  under  the  Miniftry  of  Monfieur  Pmtcharr 
train ,  at  prefent  Chancellor  of  France ,  the  Academy 
of  Sciences  began,  by  the  care  of  the  Abbot  Bignbti, 
to  recover  it  felf  out  of  the  Languifhment  into 
which  it  had  fallen*,  hwas  Monfieur  Gal/ois  that 
put  in  order  the  Memoirs  of  the  Academy,  which 
appear’d  in  1692  and  1693.  j  and  whofe  care  it  was 


T he  Life  of  the  Abbot  G  a  tt  o  i  s*  i  o  £ 

to  polifh  the  Stile  of  them  :  But  the  great  variety 
of  his  Studies  did  fometimes  interrupt  this  Work, 
i  which  was  tied  down  to  certain.  Times:,  fo  that  he 
was  oblig’d  at  laft  to  quit  it  wholly.  The  Academy 
having  taken  a  new  Form  in  the  Year  1699,  he 
filled  the  Place  of  a  Geometrician  in  it,  and  took  for 
his  Province  the  Geometry  of  the  Ancients,  and 
principally  the  Collection  of  Pappus  the  Greek 
Text  whereof  having  never  been  publifh’d,  lie  de- 
figr/d  to  print,  and  to  corr'eA  the  Latin  Tranllation 
which  was  very  defective.  Nothing  was  more  agree- 
:  able  to  his  Inclinations,  and  to  his  Talents  alfo, 
l  than  a  Project  which  required  the  Love  of  Anti¬ 
quity,  a  profound  Skill  in  Greek ,  and  Knowledge 
of  the  Mathematicks  5  and  it  was  a  Misfortune  to 
Learning  that  this  was  no  more  than  a  Project.  One 
|  of  the  mo  ft  pleajing  Hifories ,  and,  without  doubt, 
mo  ft  Philo fophicai  too ,  is  that  of  the  Progrefs  of 
Humane  Minds . 

The  fame  Taft  for  Antiquity  which  had  tempted 
Monf.  Gallois  to  this  Undertaking,  a  Taft  fo  hard 
to  be  contain’d  within  juft  Bounds,  made  him  not 
very  favourable  to  the  Geometry  of  the  Infinites , 
efpoufed  by  all  the  Moderns.  We  cannot  even  dif- 
femble  it,  becaitfe  our  Hiftories  have  declared  it, 
that  he  openly  attack’d  this  new  Geometry.  In 
general  he  was  no  Friend  to  Novelty,  and  befides 
he  oppofed,  out  of  a  Spirit  of  Oftracifm ,  every 
thing  that  made  too  great  a  Figure  in  a  Free  State, 
fuch  as  that  of  Learning  :  The  Geometry  of  the 
Infinite  had  thofe  two  Faults,  efpecially  the  latter  ^ 
for  tofpeak  the  truth,  it  cannot  be  efteem’d  entirely 
novel  5  and  the  zealous  Partifans  of  Antiquity  would 

much  better  find  their  Account  in  maintaining  that 
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the  ancient  Geometricians  knew  and  pradifed  the 
fir  ft  Foundations  of  it,  rather  than  to  oppofe  it  upon 
the  Supposition  that  it  was  unknown  to  them. 

As  all  the  Objections  made  againft  the  Infinitely 
Littles  had  been  follow’d  by  a  demonstrative  So¬ 
lution,  the  Abbot  Gal/ois  began  to  oSFer  feme,  un¬ 
der  the  Pretext  of  clearing  his  Doubts  *5  and  per¬ 
haps  the  different  Refources  which  his  Genius  might 
have  furnifh’d  him  withal,  would  not  have  been  fo 
foon  exhaufled,  if  from  a  perfed  and  vigorous 
Health  he  then  enjoy’d,  he  had  not  fall’n  at  once 
into  a  Diftemper,  whereof  he  died  the  19th  of 
April,  1707. 

He  was  of  a  lively,  Stirring  and  jovial  Temper, 
a  bold  Genius,  very  fertile  in  Expedients  when¬ 
ever  he  wanted  them,  and  capable  of  carrying  him 
a  great  way  out  of  a  fenfe  of  Honour.  He  had  no 
other  Employment  than  Books,  nor  no  other  ex¬ 
pensive  Pleafures  than  that  of  buying  them.  He 
had  gather’d  together  above  12000  Volumes,  and 
was  daily  adding  to  them.  If  fo  numerous  a  Li¬ 
brary  can  be  ufeful,  it  was  to  a  Man  of  his  vaft 
Learning,  whofe  Curiofity  hurried  him  to  a  thou- 
fand  different  Objects,  and  it  muft  be  contented 
upon  the  Spot.  His  Morals,  and  efpecially  his 
Difintereftednefs ,  fhined  throughout  his  whole 
Life  whilft  he  was  with  Monfteur  Colbert .  Chri¬ 
stian  Charity  gave  that  Natural  Difintereftednefs 
its  utmoft  Perfedion *,  he  only  referved  to  himfelf, 
out  of  the  Abbey  of  St.  Martin  de  Cores,  a  Penfion 
of  600  Livres,  and  left  ’em  to  his  Succeftor,  to 
to  be  diftributed  among  the  Poor  of  the  Country. 
His  place  of  Penjioner  Geometrician  was  filled  by 
Monfieur  Sanrin,  i 


ijtti 


The  LIFE  of  Mon  four  Do  dart. 


Dodart,  Phyfician  to  the  King,  to 
%  D  %  the  Princefs  Dowager  of  Conti ,  and  to 
the  prefent  Prince,  Regent  Dodor  in  the 
Faculty  of  Phyfick  at  Paris,  was  bom 
in  1634,  of  John  Doclart  Citizen  of  Paris,  and  of 
Mary  Dubois,  Daughter  of  a  Lawyer.  John  Do- 
dart,  tho5  he  was  unlearned,  had  a  great  deal  of 
Senfe,  and  that  which  is  in  oft  valuable,  of  good 
Senfe.  He  had  even  made  a  good  Collection  of 
Rooks,  and  enough  for  a  Man  who  was  not  ex-* 
peded  to  know  any  thing.  Mary  Dubois  was  a 
Woman  that  diftinguilhed  herfelf  by  a  very  agree- 
able  Temper,  and  by  a  Heart  much  above  her  For¬ 
tune.  The  reafon  why  we  make  this  little  Pidure 
of  the  Father  and  Mother,  is  becaufe  of  the  rela¬ 
tion  it  may  bear  to  that  of  the  Son.  It  is  but  juft 
that  we  fhould  place  to  their  Account,  and  do  ho¬ 
nour  to  their  Memory,  for  the  fhare  which  they 
had  in  his  natural  Merit. 

They  were  not  contented  to  Inllrud  their  Son 
in  Latin  and  Greek,  but  they  joy ned  to  it  Painting, 
Mufick,  and  fuch  like  Exercifes  which  are  only 
the  Ingredients  of  the  molt  chargeable  Education, 
and  which  are  but  too  much  confider’d  as  agreeable 
Superfluities.  He  fucceeded  in  them  all ,  fo  as  to 
give  the  greateft  hopes  of  himfelf,  and  finifhed  his 
Studies  fo  early  that  he  had  leifure  enough  to 
apply  himfelf  equally  to  Law  and  Phyfick,  that 
he  might  the  better  determine  himfelf  which  Pro- 
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feffion  he  would  flick  to.  He  is  perhaps  the  only 
Man  that  would  chufe  with  fo  much  Cognifance 
of  Caufe  ^  ’Tis  true  indeed  that  he  did  at  the  fame 
time  fatisfie  his  own  great  Thirfl  after  Knowledge. 

He  declared  at  laft  for  Phyfick,  his  natural  In¬ 
clination  byaffing  him  that  way  \  but  that  which 
determined  him  yet  more  powerfully  was,  that  he 
faw  in  it  no  Danger  in  refpeft  to  Juftice ,  but 
infinite  Occafions  for  exerting  Charity  ,  for  he  was 
even  then  affefted  with  the  fame  Sentiments  of 
Religion,  that  remained  in  him  all  the  reft  of  his 
Life. 

It  is  eafie  to  imagine  with  what  Ardour  and 
Pcrfeverance  a  Man  of  Underftanding  applies  him- 
felf  to  a  Study,  when  it  becomes  his  eflential  Duty. 
He  diftinguiftied  himfelf  very  much  as  he  went 
thro*  his  Courfes  of  Phyfick,  and  we  have  au- 
thentick  Proofs  thereof,  as  well  as  of  his  Character 
in  his  earlieft  Youth.  Guy  Pat  in  in  his  i86th 
Letter  of  the  Edition  of  1692,  fpeaks  thus  of  him  : 
“  This  day.  the  5th  of  July,  1660 ,  we  have  Li- 
“  cenfed  our  Old  Batchelors  \  there  is  Seven  of 
cc  ’em  in  Number,  of  whom  the  fecond,  named 
<c  Dodart ,  aged  2  5  Years,  is  one  of  the  wifeft 
4C  and  moft  knowing  Men  of  this  Age.  This 
“  Young  Man  is  a  Prodigy  of  Wifdom  and  of 
“  Learning,  Monftrum  fine  Vitio9  as  Adrian  Tur- 
“  nebus  laid  of  Jofepb  Scaliger  After  wards, in  his 
190th  Letter 5  he  fpeaks  further  of  him  thus: 
“  Our  learned  Licentiate  is  named  Dodart ,  Son 
cc  of  a  very  honeft  Man  and  Citizen  of  Paris . 
«  ’Tis  a  great  Lad,  very  Wife  and  very  Modeft ; 
“  he  knows  Hippocrates ,  Galen  9  Arifiotle ,  Cicero , 

“  Seneca ,  and  Turnef  by  heart.  He  is  an  admi- 

“  rable 
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“  rable  Fellow,  and  is  not  yet  26  Years  old  }  far 
4C  the  Faculty  at  the  firffc  Examination  of  him 
“  gave  him  his  Grace  for  feme  Months,  which 
<c  were  wanting  to  qualifie  him  for  his  Degree, 

out  of  the  good  Opinion  that  they  had  coo- 
tc  ceived  of  him  before-hand  ”.  All  thefe  Circum- 
ftances  of  the  Account  Mr.  Vatin  gives  of  him, 
are  worthy  our  Attention.  He  was  a  Phyfician 
himfelf,  and  a  very  Learned  one,  paflionatefor  the 
Glory  of  Phyfick  ;  and  the  Letter^  in  which  he 
mentions  Monf.  Dodart,  was  writ  to  one  of  his 
Friends  with  a  Freedom  even  to  excefs  Pane- 
gyrick  is  not  very  common  in  his  Letters,  in 
which  the  Gall  of  an  independant  Philofopher  did 
moflly  predominate  there  was  neither  Kindred 
nor  Friendship  between  him  and  Monf.  'Dodan , 
nor  was  he  at  all  concerned  for  him  ,  he  took  no 
notice  of  any  other  young  Students  \  in  a  word, 
he  was  no  bigot,  fo  that  an  air  of  Religion  muft 
be  very  fincere,  to  make  it  felf  amiable  in  his  Eyes. 
If  Self-love  were  a  little  more  nice,  nothing  would 
be  accounted  Praife  without  the  like  Qualifications, 
Monf.  Vatin ,  in  his  207th,  208th,  and  209th  Let** 
ters,  continues  to  give  his  Friend  an  account  of 
Monf.  Dodan.  Sometimes  he  calls  himi  our  Li¬ 
centiate  fo  Wife  and  fo  Knowing. ,  and  fometimes 
our  Learned  young  DoBor  :  He  always  keeps  him 
in  fight,  only  by  a  fimple  Curiofity,  which  was 
fo  much  the  greater  Compliment  as  it  was  alto¬ 
gether  Indifferent. 

Men  of  the  mo  ft  oppofite  Sentiments  joyned  in 
the  Commendation  of  Monf.  Dodan.  Father  Def- 
champs ,  of  a  Society  that  was  not  much  efteemed 
by  Monf.  Patin7  having  heard  by  chance  the  young 
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Doctor  reading  a  Lefture  in  the  Phyfick  Schools, 
was  fo  touch’d  with  the  Purity  of  his  Latin ,  that 
upon  the  account  he  gave  of  it  to  Monf.  de  Brienne , 
at  that  time  Secretary  of  State  for  Foreign  Affairs, 
that  Minifter  began  to  caft  his  Eyes  upon  him,  and 
having  inform’d  himfelf  farther  about  him,  he  had 
a  great  defire  to  engage  hi  in  in  his  Service  as  Firft 
Clerk  under  him.  The  Beginnings  of  thofe  Men 
who  have  nothing  but  their  own  Merit  to  intro¬ 
duce  them  into  the  World,  are  generally  obfcure 
and  flow  enough  and  the  Eftablifhment  of  Monf. 
Dodart  was  at  that  time  very  moderate,  and  yet 
nether  a  confiderable  Fortune  that  threw  it  felf  in 
his  way,  nor  the  tempting  fplendour  of  a  Place  at 
Court,  could  make  him  renounce  his  firft  Choice. 
His  Conftancy  was  fupported  by  more  noble  Prin¬ 
ciples,  which  perfwaded  him  that  Heaven  had  de- 
ftined  him  for  the  Place  he  was  in.  Monf.  Brienne, 
to  engage  him  infenfibly,  defired  only  of  him  that 
he  would  write  fomeof  his  moft  important  Letters, 
and  he  obliged  him  in  it,  but  cautioufly  avoided 
that  Snare,  which  another  Man  would  have 
cheerfully  run  into. 

His  Attachment  to  his  Profeffion  had  its  Reward. 
He  became  quickly  known,  and  the  Dutchefs  of 
Lcngueville  took  him  for  her  Phyfician.  She  was  at 
that  Time  famous  for  that  great  Piety  which  only 
ended  with  her  Life',  fhe  had  a  great  Efteem  for 
Men  of  Senfe,  and  not  only  for  that  kind  of  Senfe 
which  diftinguifhes  a  Man  in  one  certain  Way,  but 
chiefly  for  that  which  a  Man  may  carry  every 
where  a  long  with  him.  She  was  too  much  ac- 
cuftomed  to  it,  to  be  able  to  live  without  it,  and 
any  other  Language  would  h  ive  been  too  great 
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a  Stranger  to  her.  A  good  Phyfician,  but  without 
this  fort  of  Senfe,  or  a  great  Fund  of  Piety,  would 
not  have  been  agreeable  to  her.  She  therefore  loon 
honoured  Monf.  Dodart  by  the  Truft  fte  put  in 
him  ;  I  mean,  fuch  as  one  conceives  for  a  true 
Friend,  of  which  the  great  inequality  of  their  Con¬ 
ditions  gave  him  all  but  the  Name. 

The  late  Dowager  Princefs  of  Contis  Mother  to 
the  two  Princes  of  Conti  and  de  la  Roche~Snr~Tony 
was  defirous  of  (haring  Monf.  Dodart  with  Madam 
de  Longueville  \  and  as  (he  bellowed  upon  him  the 
fame  Title,  (he  gave  him  that  which  in  refped  to 
him  was  infeparable  from  it,  the  fame  Confidence, 
and  the  fame  Familiarity  :  But  which  is  yet,  if  it 
were  well  conlider’d,  more  Glorious  for  him,  than 
even  the  Friendftipof  thefe  two  Great  and  Virtuous 
Princeffes,  he  was  beloved  by  all  thofe  that  were 
about  them.  One  need  not  be  acquainted  with 
many  Families  of  great  Men,  to  know,  that  to  be 
well  with  all  the  World,  is  a  Mafter-piece  of  Con- 
duft  and  Wifdom,  and  oftentimes  the  more  dif¬ 
ficult,  by  how  much  one  has  other  great  and  bright 
Qualities.  The  true  Secret  for  fucceeding  therein, 
was  that  which  he  always  praftifed  ^  he  obliged 
every  one  as  much  as  was  poffible,  and  fpared  not 
his  intereft  in  ferving  others.  To  want  his  Credit, 
and  to  have  a  Right  to  ufe  it,  was  with  him  one 
and  the  fame  thing,  which  was  happy  for  a  great 
Number  of  deferving  Men  :  The  two  Places  he  was 
pofTeft  of,  made  him  known  to  a  great  many  other 
Perfons  of  the  firft  Quality,  or  in  the  higheft  Sta¬ 
tions.  And  I  am  not  afraid  to  fay,  that  not  with- 
ftanding  they  were  fo  much  above  him,  they  con¬ 
ceived  for  him  that  kind  of  Refpeft,  which  was  not 
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eftabiifii'd  by  Men,  and  whereof  Nature  has  re- 
ferved  to  her  felf  the  Right  of  difpofing,  ip  favour 

of  Virtue. 

After  the  Death  of  the  old  Princefs  of  Conti,  he 
attached  himfeEfto  the  two  Princeffes  her  Children  *, 
and  after  the  Death  of  the  Eldeft,  to  the  Princefs  of  I 
Conti  his  Widow,  and  to  the  Young  Prince  their  j 
Son ;  nothing  can  exceed  the  Zeal,  Fidelity  and 
Difintereftednefs  which  he  carried  with  him  into 
their  Services  ,  but  one  cannot  determine  whether 
inch  Patrons  did  not  render  thofe  fine  Qualties 
more  perfeft  than  naturally  they  would  have  been. 
He  had  the  good  luck  to  fucceed  in  the  dangerous  ; 
Diftempers  with  which  the  Princefs  was  vifited,  and  ; 
that  aifoof  pleafing  the  Prince  of  Conti  by  the  fo-  ; 
lid  Charms  of  his  Converfation.  Every  one  knows 
how  great  a  Man  that  Prince  is,  and  how  good  a: 
Judge  of  others.  j 

In  1673,  Monf.  Dodart  came  into  the  Academy  * 
of  Sciences ,  by  the  means  of  Monf  Perraut.  Thofe 
Gentlemen  had  great  Credit  with  Monf.  Colbert , , 
and  made  an  extraordinary  Ufe  of  it,  which  was: 
to  make  known  to  that  Minifter,  and  to  procure 
his  Favour  for  thofe  that  had  great  Talents,  as 
well  as  they  themfelves. 

The  Academy  had  already  undertaken  the  Hi- 
ftory  of  France,  a  Work  of  a  vaft  extent,  and:. 
Monf.  Dodart  took  the  labouring  Oar  upon  him-  1 
felf.  At  the  end  of  three  Years,  that  is  to  fay  in 
1676,  he  placed  at  the  Head  of  a  Volume  (w.hich; 
the  Academy  printed  under  the  Title  of  Memoirs  to 
ferve  for  the  Hiftory  of  France}  a  Preface,  in  which 
he  gave  an  account,  both  of  the  Defign  it  felf,  and 
of  what  had  been  done  therein  to  that  Time.  We 

have 
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have  not  any  other  Work  of  his  in  Print,  and  by 
good  luck,  the  Matter  of  it  has  given  him  an  op¬ 
portunity  perfedly  to  paint  in  it  his  own  Chara¬ 
cter.  A  long  Enquiry,  and  a  nice  Difcuflion, 
were  abfolutely  neceifary  in  fuch  a  Work}  and  he 
pofleffed  in  a  fovereign  Degree  the  Spirit  both  of 
Lifcujjion  and  Enquiry .  He  knew  on  which  fide, 
or  rather  upon  how  may  different  fides  he  was  to 
extend  his  View,  and  as  one  may  fay,  to  dired  a 
Telefcope.  Every  one  knows  not  how  to  fee,  and 
we  often  take  for  an  entire  Objed  the  firft  Face 
which  Chance  prefents  us  with ;  but  Monf.  Dodart 
had  the  Patience  to  feek  for  all  the  reft,  and  the 
Art  to  difcover  them,  or  at  leaft  the  Precaution  of 
fufpeding  thofe  which  he  could  not  difcover.  ’Tis 
not  only  the  greateft  Objeds  which  have  feveral 
Faces,  the  very  fmalleft  have  them  alfo  ;  and  a 
ftrid  Attention  is  a  kind  of  a  Microfcope,  which 
ferves  to  magnifie  them.  ’Tis  true  indeed,  that  this 
kind  of  fcrupuious  Attention,  which  never  believes 
it  has  view’d  a  thing  fufficiently,  this  care  of  turn¬ 
ing  an  Objed  every  way,  in  a  Word,  this  Spirit  of 
Lifcujjion  is  very  contrary  to  that  of  Lecifion  ,  but 
it  is  more  the  Bufinefs  of  the  Academy  to  Examine 
than  to  Decide,  diligently  to  trace  Nature  by  exad 
Obfervations,  and  not  to  prevent  her  by  rafti  Judg¬ 
ments. 

Nothing  better  becomes  our  Reafon,  than  that  her 
Conclufions  ftiould  be  a  little  timerous,  and  even 
when  fhe  has  a  right  to  Decide,  file  would  do  well 
to  abate  fomethingof  it  :  One  may  take  the  Preface 
that  we  have  now  quoted  for  a  Pattern  of  a  Theory 
embraced  in  its  utmoft  extent,  traced  even  to  its  leaft 
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Dependencies,  very  nicely  difcuffed  and  feafoned 
with  a  mo  ft  amiable  Modefty. 

This  fame  Spirit  ran  thro’  the  whole  Exercife  of 
Monfieur  DodarFs  Profefiion,  and  was  moreover 
ftrengthened  with  an  extream  Delicacy  of  Confcience. 

A  Patient  had  no  occafion  either  to  fear  his  Neg- 
left,  or  even  a  light  and  fuperficial  Application, 
but  only  (Tor  we  muft  tell  all  the  Truth)  his  too 
great  Care  and  Application,  which  render’d  him 
fometimes  Irrefolute  in  the  Choice  of  his  Remedies. 
The  Praftice  in  Phyfick  does  not  always  admit  of 
the  wife  Delays  of  Speculation,  and  fometimes 
even  Reafon  it  felf  requires  that  we  fhould  aft  with 
Precipitation. 

The  Htftofy  of  France  was  the  chief  Work  of 
Monf  Dc/dart  in  the  Academy, but  not  the  only  one 
he  applied  himfelf  very  diligently  to  ftudy  the  in- 
feniible  Tranfpiration  of  the  humane  Body.  All 
the  Naturalifts,  and  the  Phyficians  too,  had  always 
a  Notion  of  it,  but  fo  general  and  uncertain,  that 
all  they  knew  of  it,  properly  fpeaking,  was  only, 
that  there  was  fuch  a  thing  as  Tranfpiration. 

The  illuftrious  SanBorius 5  a  Phyfician  of  Padua , 
was  the  flrft  that  knew  how  to  reduce  it  to  Calcu¬ 
lation  by  Experiments,  and  to  compare  the  Quan¬ 
tity  of  it  with  that  of  the  grofter  Evacuations.  It, 
far  exceeds  what  one  could  ever  have  imagined 
there  may  come  out  of  the  Body  in  one  Day,  ac¬ 
cording  to  the  faid  SanBorius ,  feven  or  eight  Pounds » 
of  Matter  by  Tranfpiration,  and  as  fuch  an  abun¬ 
dant  Evacuation  muft  needs  be  of  great  Importance, 
feveral  eminent  Phyficians  confider  it  as  one  of  the 
principal  Foundations  both  of  their  Theory  and 

Praclice.  But  fince  SanBorius  was  the  firft  who 

t  ‘  _  had 
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had  conceived  thefe  fine  Notions,  he  could  not  be 
fuppofed  to  have  carried  them  to  their  utmost  ier- 
fedion.  For  inftance,  tho’  he  knew  in  genet al 
that  Tranfpiration  ought  to  be  different,  according 
to  Mens  Ages,  he  does  not  teem  to  have  minded 
that  Difference  neither  in  his  Obtervations,  nor  m 
the  Conclufions  he  drew  from  them  but  Monfieur 
DoJart  fatisfied  himfelf  by  many  Experiments  con¬ 
tinued  for  the  fpace  of  33  Years,  that  1  ranfpira- 
tion  is  much  greateft  in  young  People  :  tuaee  it 
is  much  more  natural  that  the  Heat  of  the,  Blood 
becoming  more  weak  in  proportion  as  we  grow 
older,  Ihould  protrude  fewer  of  the  fubtile  Parti¬ 
cles,  and  that  at  the  fame  time  the  P ores  of  tne 
Skin  Ihould  be  more  clofed.  Motif.  Doaart  was 
peculiarly  adapted  to  make  thefe  kind  of  Expen- 
-ments,  becaufe  they  are  bell  made  upon  one  s  teir, 
and  becaufe  he  that  makes  them  muft  lead  an  even 
and  uniform  Life,  and  alike  not  only  evety  Day, 
but  in  the  different  Stages  of  Life  otherwife  one 
could  not  compare,  without  great  Miftakes  or  at 
leaft  Uncertainties,  the  Tranfpirations  of  different 
Times.  An  irregular  Alternative  of  Intemperance 

and  Sobriety  would  fpoil  all.  t  r 

He  made  another  Experiment  upon  the  fame  Oc- 
cafion,  for  which  the  Uniformity  of  Life  would  not 
have  fufficed  alone ;  it  may  perhaps  appear  furpn- 
finp-  to  affirm,  that  a  great  Piety  was  likewife  necel- 
fary  thereto.  Upon  the  firft  Day  of  Lent,  i6~ / , 
he  found  that  he  weigh’d  one  hundred  and  uxteen 
Pounds,  one  Ounce  :  He  then  proceeded  to  five  a 
the  reft  of  the  Lent  as  was  the  practice  of  the 
Church  ’till  the  12th  Century,  that  is, . he  did  nei¬ 

ther  eat  nor  drink  ’till  fix  or  feven  a  Clock  ju  tv 
■  H  3  Even- 
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Evening  :  He  lived  upon  Garden-fluff  the  moft 
part  of  the  time,  and  about  the  end  of  it  upon 
Bread  and  Water.  On  Eafier- Eve  he  weigh’d  no 
more  than  a  hundred  and  feven  Pounds,  twelve 
Ounces,  that  is  to  fay,  he  had  loft,  by  this  auftere 
way  of  living,  in  4 6  Days,  eight  Pounds,  five 
Ounces,  which  was  the  fourteenth  part  of  his  Sub- 
fiance  :  He  then  refumed  his  ordinary  Courfe  of 
Life  }  and  at  the  end  of  four  Days  he  had  recover’d 
four  Pounds  }  which  fhews  that  in  eight  or  nine 
Days  he  would  have  arrived  at  his  firft  Weight, 
and  that  one  eafily  repairs  all  that  is  loft  by  Fail¬ 
ing.  When  he  gave  an  account  of  this  Experiment 
to  the  Academy,  he  took  all  poflible  Precaution  to 
conceal  himfelf,  but  he  was  difcover’d.  It  is  ex¬ 
traordinary  enough,  not  that  a  Philofopher  fhould 
be  a  good  Chriftian,  but  that  the  fame  Adion 
fhould  be  a  curious  Obfervation  in  Philofophy  and 
a  Chriftian  Aufterity,  and  ferve  at  the  fame  time 
both  for  Jieaven  and  the  Academy. 

He  made  the  like  Remarks  upon  Bleeding,  that 
16  Ounces  of  Blood,  for  inftance,  would  be  reco¬ 
ver’d  in  lefs  than  five  Days  in  a  Perfon  that  was 
robuft  and  healthy  :  It  remains  to  know,  in  how 
long  time  a  fick  Man  might  recover  his  }  and  it  is 
plain  that  fuch  Principles  would  decide  the  great 
Queftion  of  the  Utility  or  Danger  of  letting  Blood, 
and  would  regulate  the  Proceedings  in  that  matter. 
But  tho’  Monf.  Uodart  himfelf  had  made  many  of 
thefe  Experiments  in  a  long  Trad  of  Time,  yet  he 
fell  far  fhort  of  perfeding  thofe  Enquiries.  It  ap¬ 
pears  by  what  I  have  been  able  to  colled  on  the 
fame  account,  that  commonly  the  Strength  of  Tran- 
ipiratioa  is  in  the  firft  Hours  that  follow  a  good 
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Meal ;  tho’  SanBorim  places  it  about  the  middle  ok 
the  Interval  between  two  Meals.  This  wade  Bn- 
finds  does  ftill  abound  with  Uncertainties  •,  and  it 
one  did  maturely  refled  upon  the  Difficulty  oi  col-  . 
leding  as  many  Trads  as  are  wanting  with  refped 
to  different  Ages,  Temperaments  Climates  and 
Seafons,  it  is  fo  great,  that  Naturalifts  muff  aimed 
defpair  of  reducing  it  to  any  certain  Rules. 

Monfieur  Dodart  had  fome  thoughts  or  compo- 
fine  a  Hiftory  of  Phyfick.  Mr.  Le  Clerc,  a  rhy- 
fician  at  Geneva,  and  Brother  of  the  famous  Le 
Clerc  of  Holland ,  has  worthily  perform  d  this  great 
Defign,  apd  in  his  Preface  acknowledges  that  he 
had  interfered  in  that  Undertaking  with  the  Learn¬ 
ed  Monf.  Dodart,  among  whofe  Papers  were  found 
feveral  Mera°irs  relating  to  that  matter j  iucn  as 
about  the  Diet  of  the  Ancients ,  about  their  Drink , 
Ftifan,  &c.  The  Remarks  about  Tranfpiration 
were  likewife  to  make  part  of  his  intended  Hiftory. 

He  had  alfo  projeded  a  Hiftory  of  Ancient  and 
Modern  Mujlck  j  and  that  which  has  been  publuh  d 
in  the  Memoirs  of  the  Academy  upon  the  Formation 
of  the  Voice,  was  to  have  been  a  Preliminary,  or 
Introdudion,  to  it.  It  is  perhaps  an  Afflidion  to 
the  Publick,  to  inform  them  of  thefe  different  Pro- 
ieds,  which  have  remain’d  abortive  in  fuch  learned 
Hands  ^  but  there  is  no  Great  Man  who  has  not 
given  them  the  fame  Caufe  of  Diffatisfadion  .  A 
Genius  and  Stock  of  Knowledge  fuggefts  more  Ue- 
figns,  and  infpires  Men  with  a  more  enterpriting 
Courage,  than  agrees  with  the  Rigour  o  luinane 
Condition,  and,  perhaps,  we  Should  not  do  all  that 
we  are  able ,  if  we  did  not  flatter  our  fe  yes  va 
the  Hopes  of  going  much  farther •  Ail  the  e  i 
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jeds,  begun  without  encroaching  upon  the  ordi¬ 
nary  Duties  of  his  Fundion,  do  fufficiently  (hew 
how  laborious  a  Man  Monf.  Dodart  was.  His 
Pleafures  and  Amufements  were  only  lefs  painful 
Labours,  fuch  as  plain  Ledures,  but  which  were 
always  Solid  and  Inftrudive.  He  read  much  upon 
the  Matters  of  Religion,  for  his  Piety  was  enligh¬ 
ten’d,  and  to  the  Light  of  Reafon,  he  always 
joined  the  reverend  Obfcurity  of  Faith. 

He  was  Phyfician  to  a  great  Number  of  Poor 
People,  and  perhaps  to  a  greater  Number  than 
he  could  well  be,  according  to  his  Way  \  for  he 
did  not  only  Cure  them,  but  Feed  them  too  5  for 
which  reafon  he  was  obliged  to  join  in  thefe  cha¬ 
ritable  Works  with  feveral  People  of  Figure,  and 
to  go  about  begging  Alms  himfelf,  that  he  might 
be  the  better  enabled  to  beftow  them  on  the  Poor. 

At  the  Age  of  about  73  Years,  after  having 
endured  long  Torments  in  the  Kidneys  without 
making  them  known,  he  was  of  Opinion  that  he 
had  the  Stone,  and  refolved  to  undergo  the  Ope¬ 
ration  of  it  chearfully.  The  Princefs  of  Conti 
did  all  that  was  poiTible  towards  compofing  a  moft 
troubled  and  uneafie  Mind,  and  did  it  with  fo  much 
the  more  Generofity,  as  the  Difpofitions  of  the 
Patient  obliged  her  lefs  to  it.  She  allured  him  that 
Monf.  Dodart  his  Son  fhould  fucceed  him  as  her 
Phyfician,  and  that  Ihe  would  give  his  Daughter  a 
Penfion,  by  way  of  Suppliment  to  the  final l  For¬ 
tune  he  was  like  to  leave  them. 

It  was  found  afterwards  that  he  had  not  the 
Stone.  He  was  doomed  to  lofe  his  Life  in  the 
happiefl  manner  in  the  World  ,  by  an  Aftion  of 
Charity.  One  day  he  over-fatigued  himfelf  in 
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taking  care  of  forae  poor  People,  caught  a  great. 
Cold,  and  returned  to  his  own  Houfe  falling 
about  five  a-Clock  in  the  Evening.  A  Fever,  which 
quickly  appeared,  and  a  Defluxion  upon  the  Breall, 
carried  him  off  in  ten  Days  time :  He  died  the  fifth 
of  November,  1707,  a  Week  before  the  Anniverfa-. 
ry  Meeting  of  the  Academy  upon  St.  Martin  s-Azy  j 
a  Circumftance  very  favourable  to  the  Honour  of 
his  Memory:,'  for  as  I  was  not  able  to  make  his  Fu¬ 
neral  Oration  in  fo  Ihort  a  Time,  the  Abbot  Eignm 
did  it  without  any  Warning  hardly,  juft  as  his 
Heart  fuggefted  it  to  him  •,  and  Monf.  Dodart  is 
the  only  Man  hitherto  that  has  had  that  Happi- 
nefs. 

Whilft  his  Diftemper  lafted,  the  Princefs  of 
Conti  fent  every  Hour  to  enquire  after  his  Health, 
and  as  foon  as  he  was  dead  file  performed  all  Ihe 
had  promifed.  One  might  fuppofe  that  all  this  did 
only  proceed  from  the  general  Beneficence  of  that 
Princefs,  or  from  an  indifferent  Generality  j  but 
Tears  can  only  come  from  the  bottom  of  the 
Heart,  when  Decency  don’t  require  them  and 
when,  on  the  contrary,  the  extream  Inequality  of 
the  Perfons  rather  feems  to  oppofe  them  to  the 
natural  Eloquence  which  they  have  in  making  an 
Elogium  may  be  joyned  the  Value  and  Price  that 
is  fet  upon  them  by  the  Eyes  that  Ihed  them. 

Monfieur  Dodart  was  always  of  a  ferious  Tem¬ 
per,  and  that  Chriltian  Attention  with  which  he 
perpetually  watched  over  himfelf,  was  not  like  to 
diminilh  it  but  that  Serioufnefs,  far  from  carry¬ 
ing  with  it  any  thing  of  Sournefs  or  Melan¬ 
choly,  difeover’d  at  the  bottom  a  wife  and  falling 
Joy,  which  is  the  Fruit  of  a  refined  Reafon,  and 
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of  a  peaceful  Confcienee.  This  Difpofition  does 
not  produce  extravagant  Mirth,  but  an  even  Sweet- 
nefs,  which  however  may  become  Gaiety  for  a 
few  Moments,  and  as  it  were,  by  way  of  fur- 
prize  5  and  from  all  that  together  there  refults 
an  air  of  Dignity  which  belongs  to  Virtue  only, 
and  which  even  Greatnefs  it  felf  cannot  beftow/ 
One  thing  more,  which  tho’  infinitely  lefs  confi- 
derable,  is  very  becoming,  and  Monf.  Do  Jan  had  it 
in  Perfection,  it  is  a  Noblcnefs  of  Expreffion 
for  befides  that  it  is  I  know  not  what  part  of  our 
Manners,  it  proves  that  we  have  lived  in  choice 
and  feleCl  j  Company,  for  in  fuch  only  it  is  ac¬ 
quired,  and  in  fuch  only  it  is  brought  to  Matu¬ 
rity.  He  had  moreover  a  great  natural  facility  in 
Speaking,  to  which  he  joined  that  uncommon  Merit 
of  never  abufing  it and  he  had  formed  to  him- 
felf  a  Stile,  which,  without  being  affeCted,  did 
only  belong  to  him.  He  was  poffefs’d  in  a  high 
degree  of  the  peculiar  Qualities  of  an  Academift, 
that  is  to  fay ,  of  a  Man  of  Senfe,  who  knows 
how  to  live  with  his  Equals,  benefit  himfelf  by 
their  Lights,  and  communicate  his  own  to  them. 
In  this  kind.  People  had  much  rather  Give  than 
Receive  j  tho5  giving  as  one  ought,  is  much  more 
difficult  than  receiving.  If  it  be  hard  to  aB  the 
Rerfon  of  an  Inferiour  when  one  Receives ,  it  is 
much  more  hard  not  to  afjwne  an  Air  of  Supe¬ 
riority  when  one  Gives  :  Monf.  Do  dart  under  flood 
perfectly  both  the  one  and  the  other  he  propofed 
his  Thoughts  with  fuch  a  Modefly,  as  made  them 
become  alraoft  a  new  Proof  j  and  he  enter’d  fo  rea¬ 
dily  into  the  Sentiments  of  others,  as  if  he  had  not 
known  ’till  that  Moment  what  he  was  informed  of 


T/;e  Life  of  Monfieur  Tournefort,  lip 

by  them.  He  loved  to  borrow,  and  to  put  a  Va¬ 
lue  upon  their  Notions,  and  he  would  much  rather 
have  fucceeded  than  failed  in  taking  an  Oppor¬ 
tunity  of  rendering  a  kind  of  Homage  for  them. 

It  would  not  be  neceffary  to  give  you  a  larger 
Defcription  of  his  Manners,  all  of  them  proceed¬ 
ing  from  one  foie  Principle,  a  Heart  naturally 
Sincere  and  Noble,  and  continually  cultivated  by 
Religion. 

His  Place  of  Penfioner  Botanifi  was  prefently 
filled  by  Monf.  Burlet ,  who  had  been  his  Pupil  * 
but  becaufe  Monf.  Burlet  was  firft  Phyfician  to 
the  King  of  Spain ,  he  was  declared  Veteran ,  and 
the  Place  of  Penfmer  given  to  Monf.  Morin ,  Phy-  , 
fician  to  the  Hotel-Dieu7  who  was  AJfociate  Bo - 
tanijl. 
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Tournefort  was  born  at 
@  y  @  Aix  in  Provence  the  5th  of  June,  1656, 
°^eter  Pttton,  Efq,  Lord  of  Tournefort 7 
and  his  Mother  was  Aim  Are  de  Fagone7  a 
Noble  Family  in  Paris  :  He  was  fent  to  the  Jefuits 
College  in  Aix ,  but  tho5  he  was  only  put  to  the 
Study  of  Latin,  like  all  the  reft  of  the  Scholars* 
as  foon  as  ever  he  faw  the  Plants  in  their  Garden, 
he  found  himfelf  growing  into  a  Botanifi  ^  he  ear- 
neftly  enquired  after  their  Names,  carefully  ob~ 
ferved  their  Differences,  and  fometimes  played 
Truant  to  go  a  Simpling  in  the  Fields,  and  ftu~ 
died  Nature  inftead  of  the  Language  of  the  An¬ 
cient 
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cient  Romans.  The  greateft  part  of  thofe  who;' 
have  excelled  in  any  kind  of  Knowledge  never 
had  any  Matter :  In  a  little  time  he  learnt  of  him- 

felf  to  underftand  all  the  Plants  round  about  the 
City. 

When  he  was  come  to  his  Philofophy,  he  had 
very  little  relifo  for  that  which  they  taught  him  • 
he  did  not  find  in  it  that  Nature  which  he  fo  much 
delighted  to  obferve,  but  only  indefinite  and  abftraft 
Idea’s,  which,  as  one  may  fay,  gobefidesthe  things, 
without  touching  upon  them.  He  met  with  the 
Philofophy  of  Defcartes,  little  known  then  in  his 
Country, in  his  Father’s  Clofet ;  and  prefently  found 
it  fo  be  what  he  had  been  looking  for.  He  could 
not  enjoy  the  reading  of  it  but  privately,  and  by 
Snatches,  but  that  made  him  the  more  eager  after 
it,  fo  that  his  Father,  who  oppofed  fo  profitable  a 
Study,  gave  him,  without  defigning  it,  an  excel¬ 
lent  Education. 

_  As  he  had  devoted  him  to  the  Church,  he  obliged 
him  to  ftudy  Divinity,  and  put  him  into  a  Semi¬ 
nary  ;  but  Nature  prevailed,  and  he  was  refolved 
to  fee  Plants,  and  fo  made  his  raoft  favourite  Stu¬ 
dies  either  in  a  curious  Garden  belonging  to  an 
Apothecary  of  Aix,  or  in  the  neighbouring  Fields, 
or  upon  the  Precipices  of  Rocks  and  Mountains  ; 
He  made  his  way,  either  by  Art  or  Prefents,  into 
the  mod  private  Places,  where  he  gueffed  there 
were  Plants  that  he  could  meet  with  nowhere  elfe  j 
and  rather  than  fail,  he  would  climb  over  the 
Walls,  infomuch  that  he  had  like  to  be  knock’d  in 
the  Head  one  time  by  fome  Country  Fellows  that 
miftook  him  for  a  Thief. 


He 
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He  had  not  a  lefs  violent  Paffion  for  Anatomy 
and  Chymiftry,  than  for  Botany.  In  fine,  Natural 
Philofophy  and  Phyficks  challenged  him  with  fuch 
Warmth  from  Divinity,  which  had  unjuftly  taken 
Poftefiion  of  him,  that  this  latter  Science  was  forced 
to  give  him  up  he  was  encouraged  by  the  Example 
of  his  Unkle  by  the  Fathers  fide,  an  ableefteemed 
Phyfician,  and  the  Death  of  his  Father,  which 
happened  in  1677,  left  him  entirely  Mailer  of  his 
own  Inclinations. 

He  prefently  made  ufe  of  his  Liberty,  and  in 
1678,  vifited  all  the  Mountains  of  Dauphiny  and 
Savoy ,  from  whence  he  brought  a  great  many 
Plants  dried,  which  were  the  beginning  of  his 
Herbal.  Botany  is  not  fuch  a  fedentary  and  lazy 
Science,  as  can  be  acquired  in  the  Eafe  and  Shade 
of  a  Clofet,  like  Geometry  and  Hiftory,  or,  at  mold, 
like  Chymiftry,  Anatomy  and  Aftronomy,  which 
do  not  require  any  Operations  that  are  attended 
with  much  Buftling.  But  this,  on  the  contrary, 
obliges  you  to  run  about  Mountains  and  Forefts, 
and  to  grapple  with  craggy  Rocks,  and  to  expofe 
your  felf  on  the  brinks  of  Precipices :  The  only 
Books  that  can  fully  inftruft:  us  in  this  Matter,  are 
fpread  by  chance  over  the  Surface  of  the  Earth, 
and  you  mull  refolve  to  undergo  the  Fatigue  and 
Danger  of  feeking  and  gathering  them  up.  From 
hence  it  comes  to  pafs,  that  it  is  fo  uncommon  a 
thing  to  excel  in  this  Science,  and  that  degree  of 
Zeal,  which  is  neceflary  to  make  a  learned  Man  oi 
another  kind,  is  not  fufiicient  to  make  a  great  Bo~ 
tanift  ;  and  that  Zeal  likewife  ought  to  be  accom¬ 
panied  with  fuch  a  degree  of  Health,  and  fuch  a 
ftrength  of  Body,  as  are  equal  to  it,  Monf.  de  Tour - 

.  .  7'iejort 


122  The  Life  of  Monfieur  Tournefort. 

nefort  was  of  a  brisk,  laborious  and  robuft  Con- 
ftitution  ;  the  'great  Stock  of  natural  Livelinefs 
fupported  him  in  his  Bufinefs,  and  his  Body  as  well 
as  Mind  were  both  made  for  Botany. 

In  1679,  he  fet  out  from  Aix  to  Montpellier , 
where  he  improved  himfelf  very  much  in  Anatomy 
and  Phyfick.  A  Garden  of  Plants,  which  was 
the  Gift  of  King  Hen.  IV.  to  this  City,  as  rich  as 
it  was,  could  not  fatisfie  his  Curiofity.  He  made 
hisExcurfions  above  ten  Leagues  round  Montpel¬ 
lier  ,  and  brought  back  Plants  unknown  even  to  the 
People  of  the  fame  Country  j  notwithftanding 
which;  he  was  refolved  to  extend  his  Enquiries 
much  farther,  andfo  in  the  Month  of  April,  1681 , 
left  Montpellier  for  Barcelona ,  and  went  even  as 
far  as  St.  John's  in  the  Mountains  of  Catalonia  j 
whither  he  whs  followed  by  the  Phyficians  of  the 
Country,  and  the  young  Students,  to  whom  he 
defcribed  the  Plants.  One  might  have  compared 
him  upon  this  Occafion  to  the  old  Gymnofophifts , 
that  ufed  to  carry  their  Difciples  into  the  Deferts 
where  they  kept  their  School. 

The  lofty  Pyrenean  Mountains  were  too  near 
not  to  tempt  him,  tho’  he  knew  that  he  fhould 
meet  with  no  other  Subliftance  in  thofe  vaft  Soli¬ 
tudes,  but  fuch  as  ferved  the  moft  rigid  Hermits ; 
and  that  the  miferable  Inhabitants  that  were  to  pro¬ 
vide  it  for  him,  did  fcarce  exceed  in  Number  the 
Robbers  whom  he  had  to  fear  ^  and  indeed  he  was 
feveral  times  adually  plunder’d  by  the  Spanijh  Mi- 
quelets. 

This  made  him  find  out  a  Stratagem  by  which 
he  cheated  thofe  Thieves,  and  faved  a  little  of  his 
Money ,  he  put  it  into  fome  Loaves  of  Bread,  which 
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he  carried  with  him,  and  which  were  fo  black  and 
fo  hard,  that  tho’  they  fearched  him  very  carefully, 
and  were  not  fo  nice  as  to  defpile  any  thing,  yet 
they  fcorned  to  touch  his  Bread. 

His  predominant  Inclination  made  him  furmount 
all  Difficulties  thofe  dreadful,  and  almoft  unac- 
ceffable  Rocks  that  encompaffed  him  on  all  fides, 
appeared  to  him  no  other  than  a  ftately  Library, 
in  which  he  had  the  Pleafure  of  finding  all  that  his 
Curiofity  required,  and  in  which  he  fpent  his  Time 
moft  luxurioufly.  One  day  a  miferable  Cottage 
in  which  he  lay  fell  down  all  at  once,  and  he  was 
two  Hours  buried  under  the  Ruins  of  it,  and  had 
infalliably  perifhed,  if  People  had  not  come  in  the 
mean  time  to  his  Relief. 

He  returned  to  Montpellier  at  the  end  of  the  fame 
Year  1681,  and  from  thence  to  his  own  Country 
of  Aix,  where  he  rank’d  in  his  Herbal  under  their 
proper  Gaffes,  all  the  Plants  he  had  colleded  in 
Provence ,  Languedoc ,  Dauphiny ,  Catalonia ,  the 
Alps  and  the  Pyrenean  Mountains .  It  is  not  for  all 
the  World  to  underftand  that  the  Pleafure  of  feeing 
a  vaft  number  of  fuch  Plants  very  compleat,  well 
preferved,  difpofed  in  good  Order,  in  great  Books 
of  white  Paper.,  could  fufhciently  recompence  all 
the  Pains  he  had  taken,  and  Charges  he  had  been  at, 
in  bringing  them  together. 

’Twas  the  good  Fortune  of  Plants,  that  Monf. 
Fagan,  at  that  time  firft  Phyfician  of  the  late  Queen, 
had  applied  himfelf  very  much  to  the  Knowledge 
of  them,  as  one  of  the  moft  curious  Parts  of  Na¬ 
tural  Philofophy,  and  one  of  the  moft  Ellentiate 
to  Phyfick,  which  made  him  favour  the  Science  oi 

Botany,  with  all  the  Power  that  that  his  Place  and 

Merit 
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Merit  gave  him.  The  Name  of  Monfieur  Toufne - 
fort  came  to  him  from  fo  many  places,  and  always 
with  fo  much  Uniformity,  that  he  had  a  great 
mind  to  draw  him  to  Paris,  the  general  Rendez¬ 
vous  of  almoft  all  the  great  Talents  difperfed  in  the 
feveral  Provinces:  He  applied  himfelf  for  that  pur- 
pofe  to  Madam  deVenelle ,  Sub-Governefs  of  the 
Children  of  France ,  who  was  well  acquainted  with 
all  the  Family  of  the  Tourneforts.  She  prevailed 
upon  him  to  come  to  Paris ,  and  in  1683,  brought 
him  to  Monf.  Fagon ,  who  at  the  fame  time  pro¬ 
cured  him  the  Employment  of  Botanick  ProfefTor  to 
the  Royal  Garden  of  Plants,  founded  at  Paris  by 
Lewis  XIII.  for  the  Inftru&ion  of  Young  Students 
in  Phyfick. 

This  Office  did  not  hinder  him  from  making 
feveral  Voyages. 

He  returned  into  Spain ,  and  from  thence  to 
Portugal ,  where  he  faw  Plants  that  were  fcarce 
known  to  any  Botanift. 

In  Andalufia ,  which  is  a  Country  abounding  in 
Palm-Trees ,  he  had  a  mind  to  learn  the  Truth  of 
what  has  been  fo  long  related  concerning  the  Loves 
of  the  Male  and  Female  of  that  Kind,  but  he 
could  difcover  nothing  certain  *,  and  thofe  ancient 
Amours,  in  cafe  there  be  any  fuch,  do  ffijl  remain 
a  My  fiery  .  He  went  likewife  into  Holland  and 
England ,  where  he  found  both  Plants  and  feveral 
great  Botanifts,  whole  Elteem  andiFriendffiip  he 
quickly  gained,  of  which  there  can  be  no  greater 
Proof  given  than  the  Defire  that  Monf.  Herman , 
a  famous  Profeffbr  in  Botany  at  Leyden,  had  of 
refigning  his  Place  to  him,  being  very  old  himfelf. 
He  writ  to  him  about  it  at  the  beginning  of  the 
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laft  War  very  earneftly,  and  the  Zeal  he  had  for 
the  Science  he  profefled,  made  him  cHufe  a  Sue- 
celfor,  who  was  not  only  a  Foreigner,  but  of  a 
Nation  that  was  at  that  Time  an  Enemy  to  his. 
He  offer’d  Monlieur  Tournefort ,  in  the  Name  of 
the  States-General,  a  Fenfion  of  4000  Livres  a 
Year,  and  gave  him  hopes  of  an  Augmentation 
when  he  fhould  be  better  known.  The  Salary 
belonging  to  'his  Office  in  the  Royal-Garden  was 
very  moderate  ,  however  the  Love  of  his  Country 
made  him  rejeft  thofe  agreeable  and  advantageous 
Encouragements.  He  had  likewife  another  Reafon 
which  he  communicated  to  his  Friends,  viz.  That 
he  found  the  Sciences  were  at  leaf!  arrived  at 
as  high  a  pitch  of  Perfeftion  in  France,  as  in  any 
other  Country.  And  a  learned  Man  looks  upon 
none  to  be  his  true  Country,  but  where  the  Sci¬ 
ences  are  in  a  flouriffiing  Condition.  France  was 
not  ungrateful  to  him  for  that  Preference.  The 
Academy  of  Sciences  having  been  put  under  the 
Direction  of  the  Abbot  Bignon ,  in  the  Year  1691, 
one  of  the  fir  ft  Ufes  that  Gentleman  made  of  his 
Authority  two  Months  after  he  had  been  inverted 
with  it,  was  to  chufe  into  the  Body  Monf.  Tour- 
nefort  and  Homberg  \  neither  of  whom  were  other- 
wife  known  to  him,  than  by  the  Reputation  they 
had  acquired.  After  they  had  been  approved  by 
the  King  upon  his  Recommendation,  he  prefented 
them  both  at  once  to  the  Academy ,  two  firfr  Born, 
as  one  may  fay,  and  both  worthy  to  be  fo  of  fuch 
a  Father,  and  an  Earned  of  the  whole  ingenious 
Family  that  has  followed  them.,  ' ' 

In  1694,  appeared  the  firft  Work  of  Monfieur 
Tour ne fori,  entitled,  The  Elements  of  Botany ,  or, 
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The  Method  of  knowing  Plants  j  Printed  at  the 
Louvre ,  in  3  Vols.  OBavo.  It  brings  into  Order 
that  prodigious  number  of  Plants  fo  confufedly 
difperfed  upon  the  Earth,  and  even  under  the  Wa¬ 
ters  of  the  Sea,  diftributes  them  into  their  Kinds 
and  Species,  facilitates  the  Knowledge  of  them, 
and  hinders  the  Memory  of  a  Botanift  from  being 
over-loaded  with  an  Infinity  of  different  Names. 

This  Order,  tho’  fo  very  neceflary,  is  not 
contrived  by  Nature,  which  prefers  a  magnificent 
Confufion  before  the  Eafe  and  Convenience  of  the 
Naturalifts,  and  it  is  their  Bufinefs  to  range  them, 
and  bring  them  under  a  Syftem,  almoft  in  fpight 
of  Nature.  Since  therefore  it  can  only  be  a  Work 
of  their  Genius,  it  is  eafie  to  forefee  that  they  wiil 
be  divided  upon  it,  and  even  that  fome  of  ’em 
will  be  for  no  Syftem  at  all :  That  which  Monf. 
Tournefort  thinks  the  belt,  after  a  long  and  learned 
Difcuffion.confifts  in  regulating  the  Kinds  of  Plants 
by  the  Flowers  and  Fruits  taken  together  }  that  is 
to  fay,  that  all  the  Plants  that  agree  in  thofe  two 
Parts,  (hall  be  accounted  of  the  fame  Kind,  after 
which  the  Differences  either  of  the  Root ,  of  the 
Body ,  or  Leaves,  fhall  conftitute  their  different 
Species.  Monfieur  Tournefort  has  even  gone  far¬ 
ther  :  Above  the  Kinds  he  has  placed  Clafj'es,  which 
are  only  regulated  by  \h.z  Flower  he  is  the  firft 
that  had  this  Thought,  which  is  much  more  ufeful 
in  Botany  than  one  would  be  apt  to  think  at  firft. 
For  ’till  now  there  does  not  appear  above  14  dif¬ 
ferent  Figures  of  Flowers  neceflary  to  be  impreft 
upon  the  Memory  j  fo  that  if  you  take  into  your 
hands  a  Plant  in  Flower,  of  which  you  know  not 
the  Name,  you  prefently  find  in  his  Elements  of 

Botany , 
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Botany ,  to  what  Clafs  it  belongs }  fome  Days  after 
the  Flower  appears  the  Fruit,  which  determines 
the  Genius  in  the  fame  Book,  and  the  other  Parts 
(hew  the  Species ,  fo  that  you  find  in  a  Moment 
both  the  Name  given  by  Monf.  Tournefort  with 
refped  to  his  Sy  Item,  and  the  Names  given  by  the 
reft  of  the  moft  famous  Botanifts,  either  out  of 
their  own  particular  Syftems,  or  without  any  Sy- 
Item  at  all  : '  By  this  means  one  is  able  to  ftudy  a 
Plant  in  the  Authors  that  make  mention  of  it, 
without  danger  of  applying  to  it  what  they  have 
faid  of  another,  or  of  attributing  to  another  what 
they  may  have  writ  concerning  this.  ’Tis  a  won¬ 
derful  Eafe  to  the  Memory  that  all  is  reduced  to 
the  retaining  14  Figures  of  Flowers,  by  the  means 
whereof  onedefcends  to  673  Kinds ,  under  which 
are  comprehended  8846  Species  of  Plants,  whe¬ 
ther  belonging  to  the  Earth  or  the  Sea,  all  known 
at  the  Time  of  publishing  this  Book,  What  would 
it  be,  if  one  were  obliged  to  learn  immediately 
thefe  8846  Species ,  and  that  under  all  the  diffe¬ 
rent  Names  that  Botanifts  have  been  pleafed  to 
beftow  upon  them  ?  What  we  now  fay  might 
perhaps  require  fome  Reftridions  or  Explanations  : 
But  they  have  been  already  given  in  the  Hiflory 
of  the  Year  1700,  where  the  Syflem  of  Monfieur 
Tournefort  has  been  more  fully  treated  of. 

This  Book  appeared  to  be  very  well  approved 
by  the  Naturalifts,  and  that  ought  never  to  be 
underftood  otherwife  than  of  the  greateft  number 
of  Naturalifts.  It  was  attacked  upon  feveral  Heads 
by  Mr.  Ray,  a  famous  Engltfo  Botanift,  and  Na¬ 
tural  Philofopher,  whom  Monfieur  Tournefort 
anfwered  in  1697,  by  a  Latin  Differtation,  in- 
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fcribed  to  Dr.  Sherrard  another  Eftglifhman,  and 
Learned  in  the  fame  Science.  The  Difpute  was 
without  Bitternefs,  and  even  handled  civillyenough 
on  both  Sides,  which  is  remarkable.  It  may  be 
faid  perhaps  that  the  Subjed  was  not  worth  the 
while,  for  what  was  it  about  ?  To  know  whether  the 
Flowers  and  the  Fruits  fuffice  to  eftablidi  the 
Genus  ?  and  whether  one  particular  Plant  was  of 
this  or  that  Kind  ?  But  it  is  a  Favour  if  Men,  and 
particularly  the  Learned,  don’t  fall  into  a  Paflion 
while  they  are  difputing  upon  the  fmalled  Mat¬ 
ters.  Monfieur  Tour fig fort ,  in  a  Work  fubfequent 
to  thefe  Debates,  has  bellowed  great  Encomiums* 
upon  Mr.  R ay>  and  even  upon  his  Sydern  of 
Plants  too. 

He  was  admitted  to  his  Doctor’s  Degree  by  the 
Faculty  of  the  Phyficians  at  Paris ,  and  in  1698, 
publiflied  a  Book  entitled,  A  Hijlory  of  the  Plant s- 
that  grow  about  Paris,  together  with  their  Ufe  in 
Phyfick .  It  may  eaflly  be  imagined  that  he  who 
had  been  looking  for  Plants  upon  the  Tops  of  the 
Alps  and  the  Pyrenees ,  would  not  fuffer  the  Coun¬ 
try  about  Paris  to  efcape  his  niceft  Enquiries* 
fince  it  was  the  Place  of  his  Relidence.  Botany 
would  be  but  a  Ample  CurioAty  if  it  were  not 
for  its  Relation  to  Phyfick,  and  one  makes  the  belt 
ufe  of  it  when  one  applies  ones  felf  chiefly  to 
ftudy  the  Botany  of  ones  own  Country  *  not  but 
that  Nature  may  have  been  likewife  as  careful,  as 
file  is  fometimes  faid  to  be,  in  bellowing  upon 
every  Country  the  Simples  that  are  bed  adapted 
to  the  Didempers  of  the  refpedive  Inhabitants ; 
but  however  it  is  mod  convenient  to  make  ufe  of 
thofe  that  are  at  hand,  and  very  often  fuch  as  are 
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fetch’d  from  far,  are  not  the  better  for  that.  In 
this  Hiftory  of  the  Parif  an  Plants  Monf.  Tourne- 
fort  gives  an  account,  bolides  their  different  Names 
and  Defcriptions,  of  the  Chymical  Analyfis  mac^y 
of  them  by  the  Academy,  and  ot  their  mok 
afcertained  Qualities.  I  his  Book  alone  might  fuST 
ciently  obviate  the  Reproach  that  is  fometimes 
made  by  Phyficians  of  undervaluing  the  Remedies 
drawn  from  Simples,  becaufe  they  are  too  eafie 
and  of  too  quick  an  EfFeft.  Certainly  Monf.  Tour - 
nefort  produces  a  great  Number  of  them,  and  yet 
they4  are  for  the  moft  part  but  too  much  neglected, 
and  we  feem  to  be  under  a  kind  of  a  Fatality  in 
defiring  them  much,  and  ufing  them  but  little. 

One  may  count  among  the  Works  ot  Mohfieur 
Tour  nefort,  a  Book,  or  at  lead  a  part  of  a  Book 
which  however  he  did  not  publifh  1  the  Title  o 
it  is,  Schola  Botanic  a ,  five  Catalogs  Plant  arum 
anas  ah  aliquot  an’nis  in  Horto  Regio  Parifienfi 
(ludiofis  indigitamt  Fir  Clarijfmm  J.P.  de  Tourne - 
fort,  D.  M  ut  &  P .  Hermani  Paradaji  Batavi 
Pro  dr  omits ,  &c.  Am  ft  el  1699.  An  Englishman , 
named  Mr.  Simon  if  barton,  who  had  ftudied  Bo¬ 
tany  three  Years  at  the  King  s  Garden  under  Monf. 
Tournefort,  compofed  this  Catalogue  of  the  Plants 

which  he  had  feen  there. 

As  the  Elements  of  Botany  met  with  all  the 

Succefs  the  Author  himfelf  could  wrlh  for,  »he 
Tranfhted  it  into  Latin ,  and  publifhed  it  m 
1700,  for  the  Benefit  of  Foreigners,  with  Audi¬ 
tions,  under  the  Title  of  Inftitutiones  Rei  Her  ari£9 
in  three  Volumes  in  Quarto  the  tirft  of  whicn 
contains  the  Names  ot  the  Plants  diftributed  ac¬ 
cording  to  the  Author’s  Syftern  ■,  and  the  other 
0  I  3  two. 
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two,  their  Figures  very  well  engraven.  At  the 
head  of  the  Tranflation  there  is  a  large  Pre¬ 
face  or  Introduftion  to  Botany,  which  contains, 
befides  the  Principles  of  Monf.  Tournefortf s  Sy- 
item  ingenioufly  and  folidly  laid  down,  a  Hifiory  of 
Jiotany  and  of  Botaniflsy  co! levied  with  great  Care, 
and  writ  in  a  very  agreeable  Stile.  One  may  ea- 
fily  believe,  that  he  employed  himfelf  with  Plea¬ 
sure  in  every  thing  that  had  a  relation  to  the  Ob¬ 
ject  of  his  Love. 

This  Love  however  was  not  fo  faithful  and  con- 
ftant  to  Plants,  but  that  it  extended  it  felf  with 
the  fame  Zeal  almoft  to  all  the  other  Curiofities  of 
Nature  ,  fuch  as  figured  Stones,  uncommon  Mar - 
€affitesy  extraordinary  Petrifications  and  Chryflal- 
lizations,  and  Shells  of  all  Kinds*  It  is  true,  that 
out  of  the  Number  of  thefe  forts  of  Inconftancies, 
his  Love  for  Stones  may  be  excepted,  becaufe  he 
ranked  them  among  the  Number  of  Vegetables, 
and  fuppofed  them  to  come  from  Seeds  ^  nay,  he 
Was  fufficiently  inclined  to  extend  this  Syftem  even 
as  far  as  Metals,  and  it  feems,  if  it  were  poflible, 

that  he  transformed  himfelf  into  that  which  he 
molt  loved. 

He  made  a  Colle&ion  likewife  of  the  Dreffes, 
Arms  and  Injlruments  of  remote  Nations,  other 
kinds  of  Curiofites,  which  tho9  they  do  not  imme¬ 
diately  come  out  of  the  hands  of  Nature,  are  not 
the  lefs  Philofophical,  efpecially  when  they  fall 
into  thofe  of  a  Philofopher  ;  of  all  thefe  things 
together,  he  had  formed  a  fplendid  Cabinet  for 
&  private  Perfon,  and  famous  in  Paris*  It  was 
eiteemed  by  the  Curious  to  be  worth  near  50000 
Livres*  Such  a  great  Expence  would  have  been  a 
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Blot  in  the  Life  of  a  Philofopher,  if  it  had  been 
made  upon  any  other  occafion }  it  proves  that  MonC 
Tournefort  with  fo  narrow  a  Fortune  as  his  was, 
could  allow  little  or  nothing  to  more  trivial,  and 
yet  more  praftifed  Pleafures. 

With  all  thefe  good  Qualities,  it  is  eafie to  judge 
how  fit  he  was  for  a  Traveller  *5  by  which  Term  I 
don’t  mean  the  Common  Travellers,  but  only  fuch 
in  whom  is  found  both  a  very  enlarged  Curiofity, 
which  is  rare  enough,  and  a  certain  Gift  of  Seeing 
with  Difcretion,  which  is  yet  more  rare.  The 
Philofophers  feldom  run  about  the  World,  and 
thofethat  fee  raoft  of  it,  are  ufually  the  leaft  of 
Philofophers  \  fo  that  the  Travels  of  a  Philofopher 
are  extreamly  valuable. 

We  reckon  it  alfo  a  great  Advantage  to  Learn¬ 
ing,  that  Monfieur  Tournefort,  in  the  Year  1700, 
received  the  King’s  Orders  to  go  into  Greece ,  Afia, 
and  Africa ,  not  only  to  learn  the  Plants  of  the  An¬ 
cients,  and  perhaps  too  thofe  that  might  have 
efcaped  them,  but  moreover  to  make  his  Obfervations 
upon  all  the  whole  Natural  Hiftory ,  upon  the  An- 
dent  and  Modern  Geography ,  and  even  upon  the 
Manners ,  Religion ,  and  Commerce  of  thofe  People . 
He  was  ordered  to  write  as  often  as  he  could  to 
the  Count  de  Pontchartrain ,  who  procured  him  ail 
the  Conveniences  imaginable  in  his  Voyages,  and 
to  inform  him  in  particular  of  his  Difcoveries  and 
Adventures. 

Monfieur  Tournefort ,  accompanied  with  Moiiu 
Gundelfheimer  a  German ,  and  an  excellent  Phyfi- 
cian,  and  Monf.  Aubriet ,  a  skilful  Painter,  went 
as  far  as  the  Borders  of  Perfia ,  always  fimpling  and 
obfervine.  Other  Travellers  into  thefe  Parts  go 
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by  Sea  as  much  as  they  can,  becaufe  it  is  moft 
convenient  for  them  j  and  when  they  travel  by 
Land,  they  chufe  the  moll  frequented  Ways  ;  but 
thefe  Gentlemen  made  as  few  Sea  Voyages  as  they 
could,  and  wander’d  .always  out  of  the  Common 
Roads,  finding  out  new  ones  in  the  moft  unaccef- 
fible  Places.  We  (hall  fhortly  read,  with  Pleafure 
and  Horror  intermixed,  the  relation  of  their  Defcent 
into  the  Grotto  of  Anti  par  os  ^  that  is  to  fay,  into 
three  or  four  moft  dreadful  Caverns  fucceeding  one 
another.  .  Monfieur  Tournefort  had  the  fenfible  Sa- 
tisfadion  to  difcover  there  a  new  kind  of  Garden, 
all  the  Plants  of  which  were  different  pieces  of 
Marble,  either  juft  produced,  or  very  young  j  and 
which  according  to  all  theCircumftances  that  attended 
their  Formation,  could  not  but  have  vegetated. 
In  vain  did  Nature  hide  her  felf  in  fuch  Abyftes 
and  inacceffible  Depths,  to  work  more  fccretly  up¬ 
on  the  Vegetation  of  Stones,  fince  the  was,  as  one 
mayfly,  taken  in  the  very  Fad  by  thefe  curious 
and  intrepid  Virtuoso’s.  .  - 

Africa  was  included  in  the  Scheme  of  Monfieur 
Tournefort’ s  Voyage  j,  but  the  Plague  which  reign’d 
in  Egypt ,  made  him  return  from  Srnirna  to  France 
in  1702.  this  was  the  firft  flop  he  met  with. 

He  returned,  as  a  great  Poet  fays  upon  a  lefs 
noble  and  ufefui  Occaiton,  loaden  with  the  Spoils 
of  the  Eaft.  He  brought  back  with  him,  befides 
an  Infinity  of  different  Obfervations,  1956  ne\v 
Species  ofPlants  9  a  great  part  of  which  ranged  them- 
felves  under  feme  of  the  673  Genus’s  that  he  had 
eftablifhed,  fo  that  he  was  only  obliged  to  create 
for  all  the  reft,  but  25  new  Genus’s,  without  any 
augmentation  of  the  Claftes,  which  proves  the  Cop- 

.  1  venience 
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venience  of  a  Syftem,  under  which  fo  many  exo¬ 
tick  Plants,  and  that  were  not  expected,  were  fo  eafiiy 
reduced.  He  compofed  from  thence  his  Corollarum 
Injlitutionum  Rei  Herbaria,  Printed  in  1703. 

When  he  was  returned  to  Paris ,  he  thought  of 
refuming  the  Practice  of  Phyfick,  which  he  had  fa- 
crificed  to  his  Travels  in  the  Levant ^  at  a  time 
when  it  had  begun  to  be  very  good  :  Experience 
(hews  that  in  all  things  depending  upon  the  Taft 
of  the  Publick,  and  especially  things  of  this  nature. 
Interpolations  are  dangerous  ,  the  Approbation  of 
Mankind  is,  as  it  were,  raviftvd  from  them,  and 
therefore  always  haftens  to  an  End.  Monfieur  Tour- 
nefort  therefore  found  fome  Difficulty  in  reviving 
his  Bufinefs  he  had  left  off ,  befides,  he  wasobliged 
to  perform  his  ancient  Exercifes  in.  the  Royal  Gar¬ 
den,  to  which  he  joyned  thofe  of  the  Royal  College, 
where  he  had  a  Place  of  ProfefTor  in  Phyfick,  the 
.Functions  of  the  Academy  did  likewife  require  fome 
part  of  his  Time,  over  and  above  all  which,  hefet 
himfelf  about  a  Relation  of  his  great  Voyage,  of 
which  he  had  only  brought  back  a  few  fhort  Me¬ 
moirs  and  Hints,  that  no  body  but  himfelf  under- 
ftood.  The  Bufinefs  and  Labours  of  the  Day, 
which  made  the  Nights  Reft  more  neceffary  to  him, 
obliged  him  on  the  contrary,  to  fpend  his  Nights  in 
new  Labours ,  and  it  was  his  Misfortune  to  be  of 
a  ftrong  Conftitution,  becaufe  he  was  thereby  en¬ 
couraged  to  make  more  bold  with  himfelf  for  a  long 
while,  without  perceiving  any  fenfible  Inconveni¬ 
ence.  But  at  laft  his  Health  began  to  give  way, 
and  yet  he  would  not  fpare  it.  When  he  was  in 
this  bad  Difpofition,  he  received  by  Accident  a  vio¬ 
lent  Blow  upon  the  Breaft,  of  which  he  himfelf 

believed 
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believed  he  Ihould  quickly  die.  After  that  he 
did  nothing  but  languilh,  during  fome  Months, 
and  then  died  on  the  2  8th  of  December ,  1 708. 

By  his  Will  he  left  his  Cabinet  of  Curiofities  to 
the  King  for  the  ufe  of  the  Learned ;  and  his  Books 
of  Botany  to  the  Abbot  Bignon.  This  fecond 
Item  (hews  no  lefs  than  the  firft,  his  Love  for  the 
Sciences,  fince  the  giving  them  to  him  who  watches 
for  Learning,  and  encourages  it  with  fo  much  Zeal 
in  this  Kingdom,  is  really  making  a  Prefent  of 
them  to  Learning  it  felf. 

Of  the  two  Volumes  in  Quarto,  which  were  to 
have  contained  the  Travels  of  Monfieur  Tournefort , 
the  firft  was  printed  at  the  Louvre  before  he  died  j 
and  they  are  finilhing  the  Second  from  the  Manu- 
fcript  of  the  Author,  which  was  left  fo  com  pleat, 
that  nothing  could  be  added  to  it.  This  YYork, 
which  keeps  its  firft  Form  of  Letters  written  to 
Monfieur  de  Pontchartrain ,  will  have  200  Copper¬ 
plates  very  well  graven,  of  Plants,  Antiquities,  <&c. 
and  there  will  appear  in  it,  befidesall  the  Learning 
that  we  have  hitherto  reprefented,  his  great  Know¬ 
ledge  of  Ancient  and  Modern  Hiftory,  and  a  vaft 
Erudition,  of  which  we  have  made  no  mention, 
for  fear  of  its  looking  like  Flattery.  Oftentimes  one 
predominant  Quality  makes  us  negleft  others,  which 
however  do  well  deferve  to  be  tajcen  notice  of. 

His  place  of  Penfionary  Botanijl  was  filled  by 
Monfieur  Mngnol  of  Montpellier. 


The 
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finfroy  Walter  de  Tfchirnhaus,  Lord  of 
Kiflingfwald  and  Stoltfenberg ,  was  born 
"Ml  the  i  or/2  of  April,  1651,  at  Kiflingfwald 
in  the  upper  Lufatia,  of  Cbrijlopher 

Tfchirnhaus  and  N - de  Sterling,  both  of  them 

of  an  ancient  Family.  It  was  about  400  Years 
fince  'the  Houfe  of  Tfchirnbaus,  which  ■  came  out 
of  Moravia  and  Bohemia,  had  been  pofteffed  of  this 
Lordfhip  of  TLifingfcoald  near  the  City  of  Gorlits. 

Monfieur  Tfchirnbaus  was  put  under  the  Care 
of  all  thofe  Tutors  for  the  Sciences  that  are  ufually 
allowed  to  Perfons  of  his  Condition,  but  he  an- 
fwered  their  Cares  quite  otherwife  than  Perfons  of 
his  Rank  were  ufed  to  do.  As  foon  as  ever  he  had 
heard  that  there  was  fuch  a  thing  in  the  World  as 
Geometry,  he  greedily  laid  hold  of  it,  and  from 
thence  he  paffed  with  Rapidity  to  the  other  Branches 
of  the  Mathematicks,  which,  by  offering  him  a 
thoufand  agreeable  Novelties,  rival’d  each  other 
in  his  Curiofity. 

At  the  Age  of  17  Years  his  Father  fent  him  to 

finifh  his  Studies  at  Leyden,  where  he  arrived  at 

the  time  of  an  Epidemical  Diftemper,  which  had 

like  to  have  coft  him  his  Life.  Tho’  he  was  fo 

Young  he  foou  attained  to  a  great  Reputation 

among  the  Learned  Men  of  Holland  j  but  the  War 

breaking  out  in  1672,  he  turned  Soldier,  and 

(hewed  that  he  knew  as  well  how  to  perform  his 

Duty,  as  to  follow  his  Inclination.  This  prevail- 
,  ~  ing 
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ing  Inclination  for  Learning,  did  even  contribute 
towards  making  him  take  to  Arms  ;  for  it  was  the 
occafion  of  uniting  him  in  a  ftrift  Friendfhip  with 
the  Baron  de  Newland,  who  had  the  fame  Taft 
for  Letters  as  he  had  •  and  as  this  Baron  was  in  the 
Service  of  the  States,  he  prevailed  with  Monfieur 
Tfchirnhaus  to  engage  himfelf  Jikewife  in  the  fame 
as  a  Volunteer,  to  the  end  that  they  might  keep 
together.  Monfieur  Tfchirnhaus  ferved  eighteen 
Months,  after  which  he  was  obliged  to  return  into 
his  own  Country,  from  whence  he  fet  out  fome 
time  after  to  Travel,  according  to  the  Cuftom  of 
the  Gentlemen  of  his  Nation,  who  are  of  opinion, 
that  the  Knowledge  and  Correfpondence  with  others 
is  neceffary  to  polifh  and  improve  themfelves.  He 
travelled  through  England ,  France ,  Italy ,  Sicily 
and  Malta  ;  in  all  the  Countries  through  which 
he^  went,  he  vifited  the  Learned  Men,  and  every 
thing  that  is  proper  to  be  feen  by  the  Learned,  as 
the  Curiofities  of  Natural  Hiftory,  extraordinary 
Works  of  Art,  and  particular  Manufactures. 

This  great  number  of  different  Things,  well  ob- 
ferved,  are  not  fimple  Fads,  and  ufelefs  Ornaments 
ol  Memory  in  an  Ingenious  Man  ;  they  become  the 
Principles  ol  an  Infinity  of  Views,  to  which  the 
fineft  Theory,  void  of  Experience,  could  never  at¬ 
tain.  The  more  fuch  Eyes  fee,  the  more  Reafon 
it  felf  fees. 

Monfieur  Tfchirnhaus  returned  to  Germany 5  and 
fpentfome  time  at  the  Court  of  the  Emperor  Leo- 
fold  ;  for  a  Fhilofopher  may  vifit  even  Courts, 
were  it  only  to  obferve  the  Manner  and  Fafhionof 
thinking  there,  which  he  could  not  fo  eafily  dis¬ 
cover  otherwise. 


In 
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In  themidft  of  this  agitated  way  of  Living,  or 
at  leaft  in  a  Life  fufficiently  mingled  with  Motion  , 
Learning,  and  efpecially  Mathematicks,  always 
employed  our  Accademift.  Jtic  had  acquired  by 
Art  a  Habitude  of  not  being1  eafily  difturbed,  and 
had  inn ured  himfelf  to  Diftradions.  In  the  Year 
1682,  he  came  to  Paris  for  the  third  time,  and 
brought  with  him  Difcoveries,  which  he  was  de- 
(irons  to  propofe  to  the  Academy  of  Sciences  *5  it 
was  the  famous  Caufticks  that  go  by  his  Name,  for 
we  commonly  fay  the  Caufticks  of  Monfieur  Tfchirn- 
haus ,  as  we  do  the  Spiral  of  Archimedes ,  the  Con¬ 
choid  of  Nicodemus ,  the  Ciffoid  of  Diodes ,  and  the 
Cycloid  of  Monfieur  Huygens  }  and  a  Geometrician 
ought  to  be  no  lefs  proud  of  having  given  his  Name 
to  a  Curve,  or  to  an  entire  Species  0 CCurvesy  than, 
a'  Prince  of  having  given  his  to  a  City.  Monfieur 
Tfchirnhaus ,  tho5  he  was  yet  but  31  Years  old, 
was  by  the  King  placed  among  the  number  of  thofe 
very  Academifts  whom  he  came  to  confult,  and  in 
fame  manner  to  take  for  his  Judges. 

Every  Body  knows  that  Caufticks  are  Curves, 
formed  by  the  Concourfe  of  the  Rays  of  Light, 
which  any  other  Curve  whatever  has  either  refleded 
or  refraded  they  have  one  remarkable  Property, 
viz.  that  they  are  equal  to  known  Right  Lines, 
when  the  Curves  that  produce  them  are  Geometri¬ 
cal  ^  fo  Monfieur  Tfchirnhaus  difcover’d  that  the 
Caujlick  formed  in  the  fourth  part  of  a  Circle,  by 
Rays  refleded,  which  became  prefently  parallel  to 
a  Diameter,  was  equal  to  the  i  of  the  Diameter® 
The  Redifications  of  the  Curves,  which  at  this  ve¬ 
ry  time  are  not  common,  were  much  kfs  fo  then^ 
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and  betides,  it  is  a  great  Merit  in  this  Difcovery, 
to  have  preceded  the  Invention  of  the  Calculation 
of  the  Infinites ,  which  would  have  render’d  it  much 
more  eafie  the  Academy  judged  it  worthy  to  be 
particularly  examined  by  a  Committee,  who  were 
Meffieurs  CaJJini ,  Mariottemi.de  la  Hire j  this 
laft  contefted  with  Monfieur  Tfchirnhaus  a  Gene¬ 
ration  or  Defcription  which  he  gave  the  Cauftick 
by  Reflexion ,  of  the  Quarter  of  the  Circle.  Mon¬ 
fieur  Tfchirnhaus ,  who  would  not  thew  the  Ground 
of  his  Method,  did  not  yield  to  Monfieur  de  la  Hire , 
and  this  latter  perfifted  in  looking  upon  the  Gene¬ 
ration  aforefaid  as  very  fufpicious  j  however,  the 
Author  of  it  thought  himfelf  fo  fure,  that  he  fent 
it  to  the  Journal  of  Leipfic ,  but  without  any 
Demonftration. 

He  return’d  to  Holland,  where  he  furnilhed  and 
left  in  the  Hands  of  his  Friends  a  Treatife,  entitled, 
De  Medicina  Mentis  &  Corporis.  He  had  begun 
to  write  at  the  Age  of  Eighteen  Years,  and  even 
with  the  defign  of  Printing,  infeparable  almoft  from 
that  of  Compofing,  of  which  it  is  the  firfl:  Re¬ 
ward.  He  had  made,  at  feveral  times,  fome  Trea- 
tifes,  with  which  both  his  Friends  and  himfelf 
were  very  well  pleafed  j  but  by  good  luck,  he  had 
not  been  able  to  Print  them  fo  foon,  fo  that  when 
he  came  to  Revife  them,  he  was  fo  difatisfied  with 
his  own  Performances,  that  he  took  a  firm  Refolu- 
rion  to  Print  nothing  ’till  he  was  go  Years  old,  and 
to  facrifice  all  the  Children  of  his  Youth:  A 
Sacrifice  fo  much  the  more  hard  and  uncommon , 
as  thofe  Children  are  bom  at  a  Time  when  one  loves 
with  mojl  Zeal,  and  leaf  Knowledge.  T  he  Pe¬ 
riod  which  he  had  prefcribed  to  himfelf  was  part, 

when 
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when  his  firft  Work,  which  indeed  was  the  only' 
one  Publifhed,  appeared  at  Amfterdam  m  i 68 7. 
He  Dedicated  it  to  the  King,  as  a  Proof  ot  his  Gra¬ 
titude  for  his  Mtjefty’s  Favour  in  making  him  an 
Academift.  The  Title  of  the  Book  is,  as  I  may 
fjy,  double  to  that  of  the  Search  after  Truth,  for 
the  Aim  of  this  latter  is  only  to  recti  fie  or  heal  the 
Mind,  but  the  other  takes  in  the  Body  alfo.  With 
good  Logick,  and  good  Phyjick,  Men  would  Jl and  in 

need  of  nothing. 

To  give  an  Inftance  of  the  Method  of  leading 
the  Mind  thro’  the  Sciences,  by  rifing  always  from 
the  more  Simple  to  the  more  Compound,  and  by 
combining  together  Truths,  in  proportion  to  their 
Birth  or  Production,  Monfieur  Tfcbirnhauspropofcs 
an  univerfal  Generation  of  Curves  by  Centres 
or  Focus’s,  whereof  the  number  increafes  always, 
and  at  the  fame  time  increafes  the  Degree  of  which 
the  Curve  is.  He  pretends  to  draw  from  thence  a 
general  Method  for  the  Tangents,  in  which  he 
mightily  glories,  and  a  great  many  other  Theo¬ 
rems  and  importent  Problems ,  and  upon  this  oc- 
cafion  inlinuates,  that  he  does  not  believe  himfelf 
miftaken  upon  the  Cauflick  of  the  quarter  of  a 
Circle.  Monfieur  de  la  Hire  has  fince  demonftra- 
ted  in  his  Treatife  of  the  Epicycloids,  publifhed  in 
1694,  that  this  Cauflick  was  one  of ’em,  that  in¬ 
deed  it  was  of  the  Length  determined  by  Monfieur 
Tfchirnhaus,  but  could  not  be  defcribed  in  the  man¬ 
ner  he  had  propofed :  It  is  no  ftrange  thing  to  make 
a  wrong  Step  in  new  Roads,  and  fucn  as  we  are 
forced  to  open  for  our  felves  }  an  Original  Genius, 
which  is  warm,  bold  and  lively,  may  perhaps  be 

not  always  as  wary  and  circumfped  as  it  ought  to 

bw 
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be  j  in  the  Book  of  Monfieur  Tfchirnhaus  one 
perceives  that  Fire  and  Boldnefs  which  is  pecu¬ 
liar  to  the  Spirit  of  Invention.  If  the  Author  had 
not  done  a  great  deal,  one  might  readily  believe  that 
he  promifes  too  much,  and  raifes  our  Hopes  too 
high. 

Fhe  Precepts  of  Theory  which  he  lays  down 
are  not  fo  Angular  as  certain  Practical  Inftru&ions 
that  he  adds,  or  rather  certain  Cuftoms,  which  he 
found  very  ufeful  to  him  }  we  will  repeat  them 
here,  becaufe  nothing  can  better  reprefent  the  De¬ 
tail  ofhis  private  Life,  with  refpect  to  his  Studies. 
He  made  his  Experiments  in  Summer,  and  in 
Winter  put  them  in  Order,  or  drew  his  Confequences 
from  them,  or  daftly,  made  great  Enquiries  in  The¬ 
ory,  finding  that  Seafon  the  moft  proper  for  Medi¬ 
tation.  About  the  End  of  Autumn  he  applied 
himfelf  to  the  Care  of  his  Health,  and  made  a 
kind  of  a  Review  of  his  Bodily  Strength,  againfl 
that  Seafon  Which  he  had  devoted  to  the  greateft 
Labours  of  the  Mind.  He  read  over  the  Compo- 
fitions  of  the  foregoing  Winter,  recalling  the  Idea’s 
thereof,  and  exciting  in  himfelf  a  defire  of  continu¬ 
ing  them  }  and  then  he  began  to  retrench  his  Sup¬ 
per  Meals,  and  even  to  diminilh  by  little  and  little 
thofe  of  Dinner  \  inftead  of  Supper  he  either  read 
concerning  the  Matters  upon  which  he  had  a  de- 
fign  to  treat,  or  elfe  difcourfed  about  ’em  with 
fome  learned  Friend.  He  went  to  Bed  at  Nine  ofthe 
Clock,  and  was  called  up  again  at  Two.  He  kept 
himfelf  for  awhile  exadly  in  the  fame  Situation 
in  which  the  Wakening  found  him  j  this  hinder’d 
hitn  from  forgetting  what  he  dream’d  of  at  that 
infbant  \  and  if,  as  it  might  happen  naturally  enough, 
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jjis  Dream  turned  upon  the  Matter  wherewith  his 
Mind  was  full,  he  could  more  eafily  proceed  upon  it. 
He  worked  in  the  Silence  and  dead  of  the  Night, 
went  to  fleep  again  at  Six  a  Clock,  but  only  till 
Seven,  and  then  refum’d  his  Labours.  He  fays, 
that  he  never  made  greater  Frogrefs  in  the  Sciences, 
nor  never  found  himfelf  more  Vigorous  or  nimble, 
than  when  he  obferved  all  thefe  Methods  with  the 
greateft  Regularity.  One  may  find  in  it  an  exceflive 
Care  of  managing  and  improving  all  poffible  Advan¬ 
tages  ;  but  all  great  Paffions  move  with  a  kind  of 
Su  perdition  in  relation  to  their  Objed. 

During  the  Night,  he  ufed  to  fee  a  great  number 
of  very  adive  Sparks,  that  danced  and  played 
about  in  the  Air}  when  he  look’d  at  them  fteadily 
they  difappeared,  but  when  he  did  not  mind  them, 
they  did  not  only  continue  as  long  as  his  Applicati¬ 
on  to  Buftnefs,  but  their  Brightnefs  and  Vivacity 
feem’d  to  redouble.  At  laft  he  came  to  fee  them 
in  broad  Day,  after  having  acquired  a  certain  De¬ 
gree  of  Facility  in  Meditating.  He  faw  them  upon 
a  white  Wall,  or  upon  a  piece  of  Paper  that  he 
placed  near  him.  Thefe  Sparks,  only  vifible  to 
him,  were  at  the  fame  time  both  an  Effed  and  a 
Reprefentation  of  the  Spirits  in  his  Brain  under  a 
violent  Agitation. 

This  Ardent  Paffion  for  Learning,  gives  us  na¬ 
turally  enough  the  Idea  of  a  Man  extreamly  Co¬ 
vetous  of  Glory }  for  in  fhort,  there  are  no  great 
Works  without  great  Motives,  and  the  Men  of 
Learning  are  the  Ambitious  Men  of  the  Cabinet. 
However,  Monf.  Tfchirnhaus  was  not  fo,  he  did 
not  afpire  by  all  his  Vigils  to  that  Immortality  which 
'affefts  us  fo  much ,  and  belongs  fo  little  to  us  •  and 
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he  told  fame  of  his  Friends,  that  even  from  the 
Age  of  24  Years,  he  believed  he  had  freed  himfelf 
from  the  Love  of  Pleafures,  Riches,  and  even  of 
Glory  too.  Some  Men  have  a  right  to  bear  Tefti- 
mony  of  themfelves  but  he  loved  the  Sciences 
with  that  pure  and  difinterefted  Love,  which  does 
fo  much  honour  both  to  the  Objed  that  infpires  it, 
and  to  the  Heart  that  feels  itj  the  manner  where¬ 
with  he  ExprefTes  himfelf  in  fome  Places,  upon 
the  Raptures  produced  in  him  by  the  Enjoyment 
of  Truth,  is  fo  Lively  and  fo  Animated,  that  it 
would  have  been  unpardonable  in  him  to  have  ex- 
peded  any  other  Reward. 

The  Treatife,  De  Medicina  Mentis  &  Corporis , 
does  likewife  contain  his  Principles  upon  Health  i 
his  attachment  to  Learning  did  not  fo  entirely  fe- 
quefter  him  from  the  World,  but  that  he  found 
himfelf  fometimes  obliged  to  live  with  other  Men, 
and  after  their  Manner,  and  confequently  to  Eat 
and  Drink  too  much.  He  propofes  rather  fome 
Precautions  to  prevent  the  Evils  of  this  kind  of 
Life,  than  Medicines  to  cure  it,  unlefs  you  will  fay 
that  Swetting ,  of  which  he  had  a  great  Opinion,  and 
to  which  he  had  always  recourfe,  is  at  the  fame 
time  both  a  Prevention  and  a  Remedy.  As  for  the 
reft,  he  looks  upon  every  thing  as  Poifon,  that  is 
not  Food  or  Nourifhment.  He  would  have  us  at¬ 
tend  to,  and  follow  that  fimple  Taft  free  from  all 
Refledion,  that  carries  us  to  certain  kinds  of  Food, 
ora  like  difguft  which  difwades  us  from  it }  thefe 
things  being  fecret  Warnings  ofNature,  if  at  leaft 
you  will  allow  that  Nature  takes  fo  much  Care  of 
us,  and  that  we  may  rely  fo  much  upon  her. 
He  fays,  that  being  under  an  Obligation  of  Eating 

much 
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much,  he  did  eat,  at  lead  alternately,  things  very 
opposite,  Hot  and  Cold,  Salt  and  Sweet,  Sharp 
and  Bitter  *,  and  that  this  Mixture,' which  feem’dfo 
odd  to  the  reft  of  the  Company,  and  which  they 
even  looked  upon  as  an  Effed  of  Intern perance,* 
ferved  to  corred  the  Excefs  of  the  oppofite  Quali¬ 
ties  in  the  things  he  fed  on.  One  ought  to  fay  for 
his  Honour,  that  thefe  kinds  of  Singularities  in 
which  the  Care  of  his  Health  engaged  him,  were 
not  fo  great  as  thofe  occafioned  by  his  Love  of 
Learning. 

After  the  Publication  of  his  Work,  being  at  home 
I  in  Saxony,  he  began  to  think  upon  the  Execution 
of  a  great  Defign  which  he  had  formed  a  long  time. 
[He  was  of  opinion,  that  unlefs  we  can  render  Op- 
i  ticks  more  perfed,  our  Progrefs  in  the  Difcoveries 
of  Nature,  would  be  confined  in  a  manner  within 
the  fame  Bounds,  in  which  it  now  is  ;  and  that  in 
order  to  know  more  of  Nature,  we  muft  fee  her 
better.  Befides,  he  who  had  been  the  Inventor  of 
the  Cauftuks ,  forefaw  the  larger  and  better  Convex 
:Glafles  expofed  to  the  Sun,  would  be  a  kind  of  new 
Furnaces,  and  confequently  produce  a  new  Chymi- 
ftry.  But  in  all  Saxony  there  were  no  Giafs- 
:Houfes  fit  to  put  in  Pradice  thefe  his  great  Pro- 
:  jeds.  He  obtained  therefore,  of  the  Eledor  his  Ma- 
!  ^er»  Privilege  of  fetting  up  one,  as  they  foon 
perceived  how  Advantagious  it  would  be  to  the 
Country,  he  eftablifhed  three  of  them.  From 
:  thence  proceeded  Novelties  both  in  Dioptricks  and 
'Phyficks  almoft  miraculous.  We  have  given  an  ac¬ 
count  of  them  upon  the  Word  of  hlonLTfchirnhaus^ 
in  our  Hiftoryof  the  Year  1699  and  1700;  fome 
of  them  were  of  fuch  a  nature  as  hardly  to  obtain 
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Belief-,  for  in  perfecting  the  Dioptricks ,  they  turned 
them  uptide  down  :  However,  the  Burning-Glafs 
which  the  Duke  of  Orleans  purchafed  of  this  Gen¬ 
tleman,  is  at  leaft  an  irreproachable  Evidence  of  a 
great  part  of  what  he  had  advanced. 

This  Burning-Glafs  is  convex  on  both  fides,  and 
is  a  part  of  two  Spheres,  the  Radius  of  each 
of  which  is  twelve  Foot.  Its  Diameter  is  of 
three  Rhine-land  Feet,  and  it  weighs  160  Founds, 
which  is  an  enormous  flze,  with  refped  to  the 
greateft  Convex- Glades  that  have  ever  yet  been1 
made.  The  Sides  or  Edges  of  it  are  as  compleatly 
wrought  as  the  Middle,  and  that  which  clearly 
proves  it,  is,  that  its  Focus  is  exactly  round.  This: 
Glafs  puzzles  the  molt  skilful  People,  whether  it 
was  wrought  in  Bafons,  like  the  ordinary  Glades 
of  that  kind,  or  whether  it  was  call:  in  a  Mould  ? 
We  may  eafrly  be  divided  upon  the  Queflion,  fori 
there  are  great  Difficulties  in  each  manner  •,  and 
nothing  is  a  more  noble  Panegyrick  upon  Monfieur 
Tfchirnhaus’s  Skill  in  the  Mechanicks  than  this.  He 
affirms,  but  perhaps  he  had  no  mind  to  reveal  his 
Secret,  that  he  had  cut  it  in  Bafons,  and  that  the; 
Mafs  of  that  Matter  out  of  which  he  had  taken  it 
weigh’d  feven  hundred  Pounds,  which  would  be 
yet  another  Miracle  in  the  Glafs  Trade.  He  had 
made  another  that  was  four  Foot  in  Diameter,  but' 
it  was  fpoiled  by  fome  Accident.  He  prefented  s: 
Glafs  of  this  kind  to  the  Emperor,  who  to  acknow-j 
ledge  his  Gift,  and  yet  more  his  Merit,  woulc 
have  bellow’d  on  him  the  Title  and  Prerogatives  0 
a  Free  Baron  •,  but  he  declined  them  with  all  the 
Refpedt  that  ought  to  attend  fuch  a  Refufal ,  and 
of  all  the  Favours  offer’d  him,  he  only  acceptec 
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fhe  Picture  of  his  Imperial  Majefty,  with  a  Chain 
of  Gold.  To  render  this  Account  the  more  credi¬ 
ble,  it  may  not  be  a  mils  to  fupport  it  with  a  pa¬ 
rallel  Story.  The  Eled'or  of  Saxony  offer’d  to 
make  him  a  Counfellor  of  State,  but  he  refuted 
that  Honour  likewife.  One  may  fufpeclthat  a  Man 
who  does  not  feek  after  Preferments  has  a  mind  ci¬ 
ther  to  fpare  himfelf  a  great  deal  of  Pains,  or  the 
Shame  of  not  fucceeding  *,  but  the  moft  ingenious 
Malice  has  nothing  to  fay  againft  him,  who  dies 
from  Honours  that  come  and  offer  themfelves  ot 


their  own  accord  to  him.  #  . 

He  return’d  to  Paris  the  fourth  time  in  the  Year 
1 701 5  and  attended  the  Academy  pretty  diligently* 
He  there  difclofed  feveral  Methods,  which  he  had 
invented  for  the  moft  fublime  Geometry,  but  he 
did  not  demonftrate  them  5  contenting  himfelf  to 
have  excited  a  certain  uneafie  Curiofity,  and  per¬ 
haps  alfo  Doubts,  which  would  have  been  nonour- 
able  to  his  Difcoveries,  in  cafe  they  could  have 
been  well  made  out.  In  our  Hiftory  of  1701,  we 
have  given  a  Lift  of  his  Proportions.  He  pretende 
he  could  proceed  without  the  Method  of  the  vy  - 
tritely  Littles ,  and  gave  the  Academy,  upon 
Radii  of  the  Cycloids ,  a  Sketch  of  what  he  lublti- 
tuted  to  it.  Nothing  can  better  prove  the  great 
U fefulnefs  of  the  Infinitely  Littles ,  than  when  Peo¬ 
ple  pretend  not  to  ftand  in  need  of  ’em^  upon  cer¬ 
tain  Occafions.  In  general  Monfieur  Tfchirnhaus 
would  render  Geometry  more  eafie,  by  pertwa  ing 
himfelf  that  the  true  Methods  are  eafie,  that  t  e 
moft  ingenious  are  not  true,  as  foon  asthey  become 
too  complicate*,  and  that  Nature  does  £very  thing 
in  the  moft  fimple  manner :  All  this  is  true  ,  ut 
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the  Queftion  is  how  to  determine  the  Degree  of 
Simplicity  ;  the  Learned  think  they  have  now  at¬ 
tained  to  it. 

During  his  flay  at  Paris  Monf.  Tfcloirnham  com - 
municated  to  Monf  Hotnberg  a  Secret  of  his  own 
Invention,  and  as  furprifing  as  that  of  cutting  his 
Great  Glaffes ;  it  was  to  make  Earthen  Ware  exaft- 
ly  like  that  of  China ,  and  which  would  confequent- 
ly  fave  a  vaft  deal  of  Money  to  Europe,  It  has  been 
thought  hitherto,  that  that  kind  of  Earthen  Ware 
was  a  particular  Favour  beftow’d  by  Nature  upon 
the  Chinefes  j  and  that  the  Stuff  of  which  it  was 
compofed,  was  only  to  be  found  in  their  own 
Country.  But  it  isnofuch  thing  ,  for  it  is  a  mix¬ 
ture  of  certain  Earths,  which  are  commonly  found 
every  where  befides,  but  which  require  fome  Skill 
to  put  together.  A  firft  Inventer  does  ufually  fall 
upon  his  Secret  by  chance,  and  without  feeking  it  ^ 
but  a  fecond  who  feeks  for  what  a  firft  has  found, 
rarely  difcovers  it  but  by  the  Strength  ofReafon. 
Monfieur  Tfcbirnhaus  gave  Monf  Homberg  his  Por¬ 
celain,  or  counterfeit  China  Ware,  for  fome  other 
Secrets  in  Chymiftry  which  he  received  from  him, 

and  made  him  promife  that  whilft  he  lived  he  would 
make  no  ufe  of  it. 

After  he  was  returned  home  he  found  himfelf 
continually  iurrounded  with  dotneftick  Troubles, 
and  his  Lite  was  one  whole  Sequel  of  Misfortunes. 
As  the  Health  of  the  Soul  depends  upon  that  of  the 
Mmd,  on  which  he  had  fo  much  meditated,  and  as 
a  Man  of  Philoiophy  is  affiifted  with  fewer  Evils, 
or  at  leaft  with  lefs  painful  Evils  than  another,  he 
iupported  his  with  Conftancy,  and  fhew’d  that 
which  is  feldom  ieen  upon  the  like  occafions,  the 

'  Ufe 
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Ufe  of  his  Theory,  and  the  Application  of  his  Pre¬ 
cepts.  His  Humour  was  not  changed,  nor  fo  much 
as  his  Studies  interrupted.  He  fubmitted  himfelf 
to  that  Providence  which  it  is  in  vain  to  refill:,  and 
infinitely  more  advantageous  to  fubmit  one  felfto. 
At  laft,  after  having  fpent  five  Years  in  combating 
and  conquering  his  Troubles,  he  fell  lick,  perhaps 
becaufe  one  cannot  conquer  them  fo  long  together 
without  being  much  weaken’d  in  ones  turn.  He 
was  not  afraid  of  the  Fever,  Pthijick ,  Dropfie  or 
Gout ,  becaufe  he  made  fure  he  had  Medicines  for 
theni  all,  but  he  very  much  apprehended  the  Stone, 
being  not  fo  fure,  either  of  preventing  or  curing  it 
eafily.  He  had  however  found  out  a  Preparation  of 
Whey,  which  he  thought  very  good,  and  which 
he  has  publilhed  in  an  Edition  of  his  Book  in  High- 
Hutch.  But  that  did  not  hinder  him  from  being 
attacked  in  the  Month  of  September  1678.  with 
terrible  Fits  of  the  Gravel,  followed  with  a  Sup- 
prefiion  of  Urine.  The  Phyficians  who  did  not 
find  him  tradable  enough  becaufe  he  underftood 
fo  much  of  their  Trade  himfelf,  left  him  quickly } 
whereupon  he  prefcribed  to  himfelf  as  he  thought 
fit,  and  never  loft  either  his  Conftancy,  Refigna- 
tion  to  Providence,  or  Ufe  of  his  Reafon  to  his 
Death,  which  happen’d  upon  the  1 1  th  of  OSober 
following.  His  laft  Words  were.  Triumph,  Vi  Story. 
Probably  he  looked  upon  himfelf  as  Conqueror 
over  the  Evils  of  Humane  Life. 

He  defigned  the  following  Winter  to  have  made 
great  Additions  to  his  Book.  He  had  devoted  a 
Confiderable  part  of  his  Patrimony  to  his  plea  fure, 
that  is  to  Learning.  He  propofes  in  his  Work, 
The  Plan  of  <1  Society  compofed  oj  Men  of  Sub - 
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fiance ,  Lovers  of  the  Sciences ,  who  were  to 
furnijh  other  learned  Men  of  leffer  Fortunes ,  with 
whatfoever  Jhould  be  neceffary  to  fupport  them  in 
their  Studies  \  and  it  is  eaiie  to  fee  with  what 
Pleafure  he  would  have  born  his  Share  in  that 
Community  \  indeed  he  bore  it  without  them, 
making  it  his  Bufinefs  to  feek  out  Men  that  were 
Ingenious  in  the  ufeful  Sciences  or  Arts  :  He 
fetched  them  out  of  thofe  obfcure  Corners,  in 
which  they  are  ordinarily  hid,  and  became  at  the 
fame  time  their  Companion,  Director  and  Bene- 
fador  :  He  has  often  taken  upon  himfelf  both 
the  Care  and  Charge  of  printing  other  Mens  Books, 
from  which  he  expected  the  Publick  might  reap 
any  Advantage ;  among  the  reft,  Monf.  Lemerf  s 
Courfe  of  Chymifiry ,  which  he  had  caufed  to  be 
Tranflated  into  High-Dutch ,  and  that  even  with¬ 
out  attributing  to  himfelf  in  the  refpedive  Pre¬ 
faces,  the  Honour  fo  juftly  due  to  him,  and  which 
another  would  not  have  flighted  in  lefs  important 
Occafions,  unlefs  you  will  fay,  that  Vanity  does 
not  render  ’em  all  equally  Important ;  he  was  no 
lefs  averfe  to  Oftentation  :  He  did  good  to  his 
Enemies  with  Zeal,  and  without  their  Knowledge, 
which  perhaps  Chriftianity  does  hardly  require  : 
He  was  not  a  Philofopher  on  account  of  his  rare 
Learning,  and  a  common  Man  by  his  Paflionsand 
Weaknefies  \  true  Philofophy  had  penetrated  even 
f  0  his  Heart ,  and  had  there  ejlablijhed  that  Plea - 
Jing  Tranquility ,  which  is  the  greatefl7  but  leafl 
fought  after  of  all  Goods . 

His  Place  of  Foreign  Affociate  was  filled  by 
Dr,  Sloane5  Secretary  of  the  Royal  Society  in 
England,  '  ’  v  y  '  '  • '  "  ‘  "•  v 
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W0p  Lands  ?  on  part  was  born  in  the  Country 
of  Manfe ,  his  Father  was  an  honeft  Ci- 

tizen’  allied  t0  the  beft  FamiIies  in  the 
(L^'aaoo  Town,  but  had  no  Employment,  and  a 

large  Stock  of  Children  ^  he  took  great  Care  of 

their  Education,  fo  that  one  of  em,  whom  he  bred 

up  to  the  Sea,  raifed  himfelf  by  his  own  Merit,  to 

the  Command  of  a  Man  of  War. 

Our  Monfieur  Poupart  perform’d  his  Studies 
with  the  Fathers  of  the  Oratory  of  the  Manfe  : 
The  Scholaftiek  Philofophy  ferved  only  to  teach 
him  that  Men  might  Philofophife,  and  infpired 
him  with  the  Defire  of  it.  He  quickly  fell  upon 
the  Works  of  D efcartes,  which  gave  him  a  noble 
Idea  of  Nature,  and  alfo  a  mighty  Paffion  to  Study 
it.  He  fpent  fome  Years  at  Home  in  this  only 
Employment,  being  uncertain  to  what  Profefiion 
he  fhould  turn  himfelf }  at  lafl  he  declared  for 
Phyfick.  But  wanting  both  Spiritual,  as  I  may 
call  it,  and  Temporal  A fh fiance  too  in  the  Manfe, 
he  came  up  to  Paris,  where  it  is  much  more  eafieto 
befupplied  with  both  Kinds.  He  took  upon  him 
the  Education  of  a  Gentleman’s  Child  forhisSub- 
filiance  j  but  perceiving  quickly  that  the  Cares  of 
fuch  an  Employment  took  up  all  his  T.  ime,  he 
abandoned  it,  chufing  rather  to  Study  than  Live  ; 
that  is  to  fay,  to  the  end  he  might  be  entirely  to 
himfelf  and  his  Books,  he  reduced  himfelf  to  a 
very  fireight  and  inconvenient  manner  of  Living. 
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We  are  not  afhamed  to  confefs  openly  the  mean 
Condition  of  our  Brethren,  nor  to  expofe  to  the 
Eye  of  the  Publick,  the  Bag  and  Staff  of  a  Dio¬ 
genes,  tho5  we  live  in  an  Age  in  which  fuch  fort 
of  Philofophers  are  lefs  valued  than  ever,  and  in 
which  certainly  they  will  not  be  vifited  by  Kings 
in  their  Tubs , 


Monf.  Poupart  applied  himfelf  with  great  In- 
duftry  to  the  Study  of  the  Phyficks,  and  parti¬ 
cularly  to  Natural  Hiftory ;  which  after  all,  is 
perhaps  the  only  Phyficks  within  our  reach.  A 
lingular  Taft  carried  him  to  the  Study  of'  the  In - 
feSs9  a  kind  of  Animals  fo  different  from  all  the 
reft,  and  fo  different  among  themfelves  too,  that 
they  make  us  Comprehend  in  general  the  infinite 
Diverfity  of  the  Models  upon  which  Nature  may 
have  formed  other  Animals  for  an  Infinity  of  other 
Habitations .  He  had  both  the  Patience  oftentimes 
fufficiently  painful,  to  obferve  them  during  all  the 
neceffary  time,  and  the  Art  of  Difcovering  their 
hidden  Life,  and  the  Skill  of  making,  whenever 
it  was  pofiible ,  the  nice  Anatomy  of  thefe  little 
Bodies.  He  carried  his  Obfervations  to  the  Meet¬ 
ings  at  the  late  Abbot  Bonrdelofs ,  where  he  was 
one  of  the  principal  Aftors?  they  were  printed  in 
the  Journal  des  Scavans  ^  witnefs  his  Differtation 
upon  the  Leach  y  which  was  very  well  received 
by  the  Naturalifts  \  for  it  made  known  to  them  a 
Creature,  which  ail  the  World  fancied  they  un- 
derftood  before. 

To  accomplifh  himfelf  in  Anatomy,  he  was  de- 
firous  to  be  employed  in  the  Surgery  of  the  Ho- 
fpital  called  Hotel  Lieu ,  and  offered  himfelf  to 
be  examined  to  that  purpofe  j  they  interrogated 

him 
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him  upon  ths  moil  difficult  Subjctts,  9nd  by  tLc 
Anfwers  he  made  them,  found  that  he  was  very 
expert  in  the  Art  of  Surgery  fo  that  they  admit¬ 
ted  him  with  Applaufe.  But  they  were  exceed¬ 
ingly  furprifed  when  he  confefled  to  them  that 
he  knew  no  more  of  Surgery  than  only  to  let 
Blood,  and  that  all  the  reft  was  pure  Speculation. 
They  did  not  repent  however  of  having  received 
him,  they  judged  him  very  Capable  of  gaining 
readily  and  perfettly  the  Brattice  of  that  Art  which 
they  were  not  able  to  Difcover  his  Want  of  j  and 
they  inftrutted  him  with  the  fame  Pleafure  as 
Matters  do  their  brighteft  Scholars.  He  fpent  three 
Years  in  thefe  Employments,  after  which  he  ap¬ 
plied  himfelf  wholly  to  Phyfick ;  and  as  he  did 
not  feek  to  (heighten  the  Extent  of  it,  he  took  in 
all  that  had  relation  to  it,  as  Botany  and  Chy- 
miftry.  He  took  his  Doctor's  Degree  in  the  Uni- 

verfity  of  Rheims , 

His  thirft  after  Knowledge  could  not  be  con¬ 
fined  within  the  Bounds  of  his  Profeflion,  as  vaft 
as  they  were.  It  was  no  extraordinary  thing  that 
the  Philofophy  of  Defcartes  fhould  engage  him  in 
a  competent  Knowledge  of  Geometry  but  one 
can  hardly  believe  that  it  flaouid  have  earned  him 
as  far  as  the  Study  of  Architecture.  Monf.  de  la 
Hire^  who  profefl.es  that  Art,  hasobferved  him  to 
be  very  Conftant  at  his  LeCtures,  and  knowing 
him  nootherwife,  believed  that  he  might  be  a  Man 
that  had  fome  thoughts  of  applying  himfelf  to 
Building  nor  did  he  fo  much  as  guefs  from  the 
outward  Appearances  that  thofe  Functions  to  which 
he  might  afpire  were  very  Sublime  ,  but  he  was 

very  much  furprifed,  when  at  the  reviving  of  the 
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Academy  in  1699,  a11  the  Academifts  that  had  no 
Pupils  having  chofen  their  refpedive  ones,  he 
found  Monf.  Poupart  appearing  at  the  Meetings, 
as  Pupil  of  Monf.  Mery  and  Anatomift.  The  So¬ 
ciety  being  then  filled  with  a  great  Number  of 
new  Members,  who  either  had  no  Works  ready 
to  be  produced  at  the  Meetings,  or  elfe  had  not 
Courage  enough  to  produce  era  before  fuch  re¬ 
doubted  Judges,  Monf.  Poupart  was  the  fir  ft  of 
them  all,  who  found  himfelf  in  a  Condition  to 
fpeak,  and  was  Mailer  of  a  noble  AfTurance  to  do 
it.  He  read  a  Difcourfe  about  Hermaphrodite  In- 
feBs,  which  was  a  happy  Omen  of  the  Capacity 
of  thofe  among  the  New  ones,  that  were  not  yet 
known  to  the  greateft  Number  of  the  Academifts. 

We  have  feen  fince  among  thefe  Volumes  which 
the  Academy  has  publilhed  every  Year,  his  Hi-- 
ftory  of  the  Formica-leo ,  that  of  the  Formic  a-pulex , 
his  Obfervation  upon  the  Fifh  Mufcles,  and  feveral 
others  lefs  Important,  or  perhaps  only  lefs  fhort. 
He  fell  Sick  in  0 Bober  1709,  and  died  in  a  few 
Days.  He  is  thought  to  be  the  Author  of  a  Book 
entitled.  The  Compleat  Surgery  j  which  is  only  a 
proper  Collection  of  feveral  other  Tracts.  If  it 
be  fo,  we  ought  to  excufe  him  for  the  Neceffity 
he  lay  under  of  doing  it,  and  at  the  fame  time  ap¬ 
plaud  him  for  not  Glorying  in  fuch  a  Colledion, 
of  which  he  had  a  great  number  of  Examples 
that  might  have  tempted  him. 
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,  hn  Mathew  de  Chazelles  was  born  at 
Lyons  the  24  July  1657.  His  Father 
was  a  fubftantial  Merchant :  He  per¬ 
formed  all  his  Studies  in  the  great  Col¬ 
lege  of  the  Jefuits  in  that  City,  after  which  he 
came  to  Paris  in  1675,  the  Pafhon  he  had  of  be¬ 
ing  acquainted  with  Men  of  Merit  carried  him  to 
the  late  Monf.  du  Hamel,  Secretary  of  the  Aca¬ 
demy,  who  on  his  part,  did  very  much  encourage 
all  young  Perfons  of  whom  he  could  conceive 
any  hopes.  And  he  obferved  in  him  a  great  dif- 
pofition  towards  Aftronomy,  for  the  Young  Man 
was  already  a  Geometrician  •,  He  prefented  him  to 
Monf.  Cajjini,  who  took  him  along  with  him  to 
the  Obfervatory  :>  a  School  in  which  Hipparchus 
and  Ptolomy  themfelves  would  not  have  fcorned  to 


have  been  Learners. 

Theory  and  Praftice  always  fo  different,  are 
perhaps  more  fo  in  the  Bufinefs  of  Aftronomy  than 
of  any  other  Art  whatever,  and  the  mold  Skilful 
Aftronomer,  who  is  only  fo  in  Books,  when  he 
comes  to  handle  a  lelefcope,  would  be  furprized 
to  find  that  he  had  hitherto  hardly  feen  any 
thing  }  Obfervations  are  a  very  fine  and  exceeding 
nice  Work:  Monf.  de  Chazelles  ftudied  this  Art 
throughly,  and  at  the  fame  time  made  himfelf 
Mafter  of  all  that  vaft  Science  of  which  it  is  the 
Foundation.  He  wrought  under  Monf.  CaJJmi , 

upon  that  great  Geographical  Map  in  form  of  a 
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Vlanifphere ,  which  is  upon  the  Pavement  of  the 
Weflern  Tomer  of  the  Ghfervatory ,  and  is  Twenty 
feven  Foot  in  Diameter.  It  was  formed  upon  the 
Obfervations  which  the  Academy  had  already 
made  by  the  King’s  Order  in  different  Parts  of 
the  World  and  that  which  is  moft  remarkable  is, 
that  it  is  in  fome  manner  Prophetical.  It  con¬ 
tained  fome  very  important  and  anticipated  Cor¬ 
rections  upon  certain  Conjectures  of  Monf.  Cajfmi , 
which  have  been  fince  verified  by  inconteftabie 
Obfervations. 

In  1683,  the  Academy  continued  towards  the 
North  and  towards  the  South  the  great  Work  of 
the  Meridian  begun  in  1670.  and  Monf '.Cajfmi, 
whofe  Province  the  South  was,  affociated  Mon- 
fieur  de  Chazelles  to  himfelf  in  that  Undertaking. 
They  extended  the  Line  as  far  as  the  Country  of 
Bourges. 

After  having  heard  Monf.  Cajfini's  LeiTons  at 
the  Obfervatory  during  the  Space  of  five  Years, 
Monf.  de  Chazelles  could  not  but  be  himfelf  a 
great  Mafter.  The  great  Duke  de  Mortemar  took 
him  to  teach  him  the  Mathematicks,  and  carried 
him  into  the  Country  of  Gennes  in  1684,  and 
procured  him  the  following  Year  a  new  Employ¬ 
ment  of  Profeifor  of  Hydrography  for  the  Gallies 
at  Mar feilles  \  for  there  had  been  a  long  time 
fince,  an  old  one  filled  by  one  of  the  Fathers  je- 
fuits,  to  whom  it  was  necefTary  to  give  a  Coad¬ 
jutor,  the  Marine  Affairs  of  France  having  been 
confiderably  increafed. 

Thefe  Schools  are  kinds  of  little  States,  and 
hard  enough  to  be  managed.  All  the  Subjects 
which  compofe  them  are  in  the  Strength  of  their 
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youth  j  Impetuous,  Indocile,  vehemently  fond  of 
Independance,  Enemies  almoft  irreconcilably  to 
all  Application,  and  that  which  is  worft  of  all, 
they  are  all  Military  Men:,  but  their  Matter  has 
no  Military  Power  over ’em.  Neverthelefs  Mon¬ 
fieur  de  Cbazelles  had  the  Reputation  of  being 
always  refpefted,  and  even  loved  by  theie  his  re¬ 
doubtable  Subjeds. 

He  had  that  fteady  and  couragious  fweetnefs  of 
Temper,  which  knows  how  to  win  Hearts  with 
Dignity.*  The  Succefs  he  had  here,  encouraged 
him  to  undertake  another  new  School  of  young 
Pilots,  deftined  to  Serve  in  the  Gallies  :  From  this 
School  has  proceeded,  and  does  ftill  proceed  daily, 
a  great  Number  of  good  Seamen. 

During  the  Summer  of  the  Year  1686,  the 
Gallies  made  four  little  Campaigns,  or  rather  four 
little  Tours,  in  which  they  only  propofed  to  per¬ 
form  their  Exercifes.  Monf.  de  C handles  went 
with  them  each  time,  and  kept  his  Schools  upon 
the  Sea.  He  fhewed  the  Officers  the  Pradical  part 
of  what  they  had  only  learnt  before  in  Theory, 
He  made  likewife  feveral  Geometrical  and  Aftro- 
nomical  Obfervations,  by  which  he  was  enabled  to 
Publifh  afterwards  a  New  Chart  of  the  Coaft  of 
Provence. 

We  take  no  notice  of  two  Campaigns,  tho’  more 
long  and  more  confiderable,  which  he  made  in 
1687,  and  1688.  both  of  them  produced  a  great 
number  of  Plans,  and  Draughts,  either  of  Ports  and 
Roads  where  he  landed,  or  of  Places  that  he  had 
an  opportunity  of  feeing.  It  is  well  known,  that 
fuch  Draughts  are  not  fimple  Curiofities,  and 

that  being  depofited  in  the  Hands  of  Min  idlers  of 

State, 
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State,  they  become  in  certain  Seafons,  Subjeds  of 
the  moft  important  Deliberations,  which  are  re¬ 
gulated  by  them  with  fo  much  rhe  greater  Certain¬ 
ty,  as  they  have  been  performed  by  a  good  hand. 

'  It  is  long  fince,  that  Experience,  the  fupream 
Miftrefs  of  all  the  Arts,  has  made  a  Divifion  be¬ 
tween  the  two  Kinds  of  the  great  Veffels  belonging 
to  the  Seas,  and  all  the  People  of  Europe  have  ap¬ 
proved  of  it  ^  to  the  Ocean  it  has  allotted  the  FW- 
gates^  to  the  Mediteranean  the  G allies.  This  lat¬ 
ter  draw  too  litte  Water  to  withftand  the  mighty 
Waves  of  the  Ocean.  But  the  former  alfo  have 
that  effential  Defed,  that  they  are  ufelefs  without 
the  Winds  *5  they  are  great  Bodies,  entirely  depend¬ 
ing  on  that  foreign  and  unconftant  Soul,  by  which 
they  are  fometimes  quite. forfaken.  At  the  begin¬ 
ning  of  the  laft  War,  fome  of  the  Sea  Officers, 
and  Monf.  de  Cha&elles  with  them,  were  of  opinion 
that  we  might  make  ufe  of  the  Gallies  upon  the 
Ocean,  that  they  might  be  there  ufed  to  tow  the 
Frigates,  when  the  Wind  either  failed,  or  was 
againft  them  in  a  word,  that  they  would  render 
them  indepentdant  of  the  Winds,  and  confequently 
much  more  ufeful  than  thofe  of  the  Enemy.  They 
might  likewife  fecure  and  defend  our  Weftern 
Coafts.  Thefe  fort  of  bold  Notions,  provided  they 
be  contained  within  certain  Bounds,  proceed  from  a 
Courage  of  the  Soul,  uncommon,  even  among  thofe 
who  have  a  brave  Heart.  Without  fuch  boldnefs, 
a  falfe  Notion  of  Impoffibility  would  mix  it  felfal- 
moffc  with  every  thing.  As  Monfieur  de  Cha&elles 
had  a  great  fhare  in  the  Projed  ^  he  was  fent  into 
the  Weft  in  July  1689,  to  view  theCoaft  with  re- 

fped  to  the  Navigation  of  the  Gallies  j  finally  in 
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the  Year  1690,  fifteen  new  built  Gallies  failed 
from  Rochefort  almoft  wholly  upon  his  Word,  and 
afforded  a  new  Spectacle  to  the  Ocean.  They  went 
as  far  as  Torbay  in  England ,  and  were  made  ufe  of 
in  the  Landing  at  Tinmouth  \  Monf.  de  Chaz>elles 
did  there  perform  the  Office  of  Engineer,  very  dif¬ 
ferent  from  that  of  Profeffor  of  Hydrography, 
tho’  he  was.  not  deftined  to  the  War,  and  tho  it 
be  not  natural  for  a  Soldier  to  be  bred  up  in  the 
Obfervatory  ;  he  (hewed  upon  this  and  feveral 
other  the  like  occafions,  all  the  Intrepidity  which 
the  profeffion  of  Arms  requires.  The  General  Of¬ 
ficers  under  whom  he  ferved,  have  attefted,  that 
when  they  fent  him  to  view  any  of  the  Enemies 
Ports,  they  could  entirely  rely  upon  the  Report  he 
made  them.  It  happens  but  too  often,  that  thofe 
who  are  charged  with  thefe  forts  of  Commiffions, 
do  not  all  of ’em  either  carry  with  them,  or  keep 
a  very  exaft  view  of  things.  Monf.  de  Cha&edes 
was  only  originally  a  Man  of  Letters,,  but  the  Sci¬ 
ences  themfelves  had  made  him  a  Military  Man  5 
that  which  raifes  the  Mind  ought  always  to  exalt 
the  Soul  too. 

The  Gallies  after  their  Expedition  returned  to 
the  Mouth  of  the  Seine ,  into  the  Bafons  of  Havre 
de  Grace  and  Honfleur ,  but  they  could  not  Winter 
there,  becaufe  it  was  neceffary  to  drain  thofe  Ba¬ 
fons  from  time  to  time,  to  avoid  the  Corruption  of 
the  Waters.  Monfieur  deCha&elles  propofed  to  carry 
the  Gallies  up  as  high  as  Rouen ,  ail  the  Pilots  found 
unfurmountable  Difficulties  in  doing  it,  he  alone 
maintained  his  Projeft,  and  he  had  acquired  to  him- 
felf  great  Trufl  and  Confidence,  they  believed  bun, 
and  the  Gallies  went  up  very  luckily  *  A  great  Ca- 
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pacity  and  Underdandihg  do  not  alone  (office  to 
render  a  Man  bold  enough  to  take  upon  himfelf 
any  confiderable  Event  y  there  mud  likewife  con¬ 
cur  a  lively  Zeal,  to  fupport  him  under  the  Inju- 
ftice  of  Mankind,  always  difpofed  to  withdraw 
their  Approbation  from  every  great  Defign,  that  is 
not  attended  with  Succefs. 

Thus  the  Gallies  winter’d  at  Rouen ,  and  it 
was  the  Bufinefs  of  him  that  brought  them  thither, 
to  preferve  them  from  all  fuch  Accidents  wherewith 
they  might  be  threatned,  in  this  their  new  and 
ftrange  Habitation.  He  therefore  projected  a  new 
kind  of  Moorings,  and  a  little  row  of  Stakes,  which 
fecured  them  from  the  Frods  that  they  were  to  ex- 
peCt,  and  this  he  did  at  a  fmall  Charge,  whereas 
any  other  Method  would  have  been  very  Expenfive. 

Whild  he  was  at  Rouen ,  he  digeded  the  Obfer- 
vations  he  had  been  making  upon  the  Weftern 
Goads,  and  compofed  out  of  them  eight  particular 
Charts,  accompanied  with  a  Portulan ,  that  is  to  fay, 
an  ample  Defcription  of  each  Port,  or  the  manner  of 
coming  into  it,  of  the  kind  of  Anchorage,  of  the 
Tides,  of  fhe  Dangers,  of  the  Difcoveries,  <&c. 
Thefe  Sorts  of  Works,  when  they  are  in  their  ut- 
moft  Perfection,  are  of  very  great  Value,  becaufe 
the  Practical  Sciences  are  the  lead  advanced  of 
any.  i 

Two  or  three  great  Genius’s  may  fuffice  to  carry  1 
Theories  very  far  in  a  fliort  time  *,  but  FraCtice 
proceeds  much  more  llowly,  becaufe  it  depends 
upon  a  great  number  of  Hands,  the  greateft  part  of 
which  are  the  lead  able.  The  new  Charts  of  Monf. 
de  ChazelJes  were  publiflied  in  the  French  Neptune, 
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iin  1692,  that  fame  Year  he  made  the  Campaign  of 
QnetUe^  and  ferved  as  Engineer  at  the  Landing 
there. 

In  1693.  Monf  de  Pontchartrain^thQU  Secretary 
of  State  for  the  Sea  Affairs,  and  now  Chancellor  of 
France ,  having  refolved  upon  publifhing  a  Second 
Volume  of  the  French  Neptune^ which  was  to  include 
the  Mediterranean  Sea  j  Monf.  de  Chaz>elles  propp- 
fed  to  go  and  fettle,  by  Aftronomical  Obfer^ations, 
the  exad  Pofition  of  the  Principal  Points  of  the  Le¬ 
vant  ^  and  required  but  a  Year  for  his  whole  Voyage, 
It  would  have  been  hard  to  have  refufed  him  a 
iFavour  for  which  he  had  fo  few  Competitors  ,  he 
parted,  and  ran  thro5  Greece ,  Egypt  and  Turkey , 
with  the  Quadrant  and  Telefcope  in  his  Hands. 
It  is  true,  that  this  is  only  a  continual  Repetition  of 
the  fame  Operations,  without  acquiring  new  Lights , 
whereas  the  Learned  Man  that  keeps  in  his  Study, 
daily  gets  new  ones  with  Extafies  and  Tranfports 
of  Pieafure  ^  but  the  more  fuch  Pleafure  fooths  us, 
the  more  noble  it  is  to  Sacrifice  it  to  the  Service  of 
the  Publick,  which  is  more  benefited  by  forne  Fads 
well  afcertained,than  by  many  fhining  Speculations. 

This  Voyage  of  Monf  de  Chazelles ,  afforded  an 
important  and  long  expeded  Difcovery  in  Aftrono- 
my.  It  is  neceffary  for  the  Perfedionof  this  Science, 

[that  the  Aftronomers  of  all  Ages  fhould  tranfmit 
their  Obfervations  down  to  Pofterity,  and  give  one 
another  their  helping  hand  j  but  to  be  able  to  make  a 
right  Ufe  of  the  Labours  of  the  Ancients,  we  mu  ft 
calculate  for  the  Place  where  we  are,  what  they 
calculated  for  their  refpedive  Places  •  and  confe- 
quently  know  exadly  the  Longitude  and  Latitude 
of  thofe  Places.  We  muft  not  too  much  depend  upon 
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the  Ancients  themfelves  for  it,  becaufe  we  obferve 
at  prefent  with  fuch  In  ftruments,  and  fo  much  Ex- 
aftnefs,  as  they  were  incapable  of,  and  which  ren¬ 
der  all  other  Methods  a  little  fufpicious.  The 
Aftronomers,  whofe  Obfervations  it  was  moft  ne- 
ceffary  to  compare  with  ours,  were  Hyppar  chits, 
Ptolomy  and  Tycho  Brahe j  the  two  fir  ft  were  of 
Alexandria  in  Egypt,  and  they  made  that  City  the 
Capital  of  Aftronomy.  Ticho  was  in  the  Ifie  of  j 
Hitene,  fcituate  in  the  Baltick  Sea,  where  he  built 
that  famous  Obfervatory,  which  he  called  Urani- 
hurg.  The  Academy,  at  the  very  Birth  of  it  al- 
moft,  had  formed  the  noble  Defign  of  fending 
Aftronomers  to  Alexandria  and  Uraniburg ,  to  carry 
on  the  Thread  of  the  Work  of  thofe  great  Men  that 
had  begun  it  there.  But  the  Difficulties  that  were 
like  to  attend  the  Voyage  of  Alexandria,  made  them 
confine  themfelves  to  that  of  Uraniburg,  which 1 
Monf.  Picard  was  contented  to  undertake  in  1671. 

He  there  drew  the  Meridian  of  the  Place,  and  was 
very  much  furprifed  to  find  it  differ  18  min.  from  , 
that  laid  down  by  Tycho,  and  which  he  could  not 
have  eftabliffied  carelefly,  becaufe  it  was  neceffary 
to  fix  a  Term  or  Point,  to  which  all  his  Obfervati¬ 
ons  might  be  referr’d  }  this  would  make  one  be¬ 
lieve  that  the  Meridians  vary’d,  that  is  to  Jay, 
that  the  Earth  does  not  always  turn  upon  the  fame' 
Poles  •,  for  if  another  Point  becomes  a  Pole,  all  the 
Meridians  that  ought  to  pafs  through  that  new  Point, 
muft  neceftarily  have  changed  their  Pofition.  We 
fee  therefore  of  how  great  Importance  it  is  to  the 
Aftronomers,  to  make  themfelves  certain  either  of 
the  Variation,  or  of  the  Invariability  of  the  Poles 
of  the  Earth,  and  of  the  Meridians. 
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Monfieur  de  Chazelles  being  in  Egypt  meafured 
the  Pyramids,  and  found  that  the  four  Sides  ot  the 
biggeft,  were  exa&ly  oppofed  to  the  four  Regions 
of  the  World.  Now  as  this  fo  exaft  Oppofition 
ought,  according  to  all  poffible  Appearances,  to 
have  been  affected  by  thofe  who  railed  this  great 
Mafs  of  Stones  above  3000  Years  ago  ^  it  follows, 
that  during  fucha  long  fpace  of  tune,  nothing  in  the 
Heavens  had  varied  in  this  refpeft,  or  which  is 
the  fame  thing,  in  the  Poles  of  the  Earth*  or  m  t  le 
Meridians.  Can  one  imagine  that  Tycho  ]o  able 
and  £b  nice  an  Obferver,  did  draw  his  Meridian 
wrong,  and  that  the  Ancient  Egyptians. ,  lo  dull  in 
thefe  Matters  at  leaft,  drew  theirs  right .  i  he 
Invariability  of  the  Meridians  has  been  yet  further 
confirmed,  by  that  which  Monf.  Caffim  drew  in 
the  Year  1655,  in  the  Church  of  St.  PetromaatBo - 


^Monfieur  de  Chazelles  brought  back  hkewife 
from  his  Voyage  into  the  Levant,  all  that  the  Aca¬ 
demy  defired  to  know  concerning  the  Pofition  of 
Alexandria.  Wherefore  Monf.  de  Pontchartram 
thought  there  was  due  to  him  a  Place  m  t  at  0 
ciety,  to  which  his  Labours  had  been  fo  ufeful. 

He  was  accordingly  admitted  in  1695,  an  t  en  re 

turned  to  Marfeil/es  to  refume  his  former  t  un- 

All  the  reft  of  his  Life  was  little  more  than  a 

perpetual  Repetition  of  what  we  have  hitherto 

feen  •,  Campaigns  by  Sea  almoft  every  Year  either 

in  War  or  Peace,  fome  of  ’em  only  conft  ~ra  e 

(as  that  of  the  Year  1697,  in  which  Barcelona  was 

furrender’d)  from  the  Pofitions  he  took  0  a  t  e 

Places  he  faw,  from  the  Draughts  he  made,  from  e 

^  Functions 
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*  undions  of  Engineer  which  he  often  performed, 
and  with  Honour  too,  and  at  la  ft,  from  a  peace¬ 
ful  Return  to  his  School  at  Marfeilles.  He  did  not 
defpife  this  latter,  becaufe  he  had  been  employed’ 
upon  more  lliining  Occafions,  nor  would  he  ever  think 
of  leaving  it.  The  greatef  Souls  are  fuch  as  adapt 
themfelves  bejl  to  the  prefent  Situation,  and  exhauft 
themfelves  leaf  in  remote  and  future  Schemes. 

In  the  Year  1700,  when  Monf.  Cajfini ,  by  the 
Kings  order,  went  to  continue  towards  the  South, 
the  Meridian  forfaken, in  1683, Monf. de Chazelles 
was  appointed  to  go  along  with  him,  but  did  not 
overtake  him  till  he  came  to  Rhodes ,  and  there 
Monf  de  Chazelles  applyed  himfelf  fo  earneftly 
to  that  Work  during  the  worft  Seafon  of  the  Year, 
that  his  Health  began  to  be  considerably  impaired 
by  it. 

The  Line  having  been  carried  as  far  as  the 
Frontiers  of  Spain,  he  returned  to  Paris  in  1701, 
where  he  was  Sick  or  Languishing  above  a  Year. 

It  was  then  he  communicated  to  the  Academy  the 
vaft  Defign  he  had  projected  of  a  general  Portulan 
for  the  Mediterranean.  One  may  conclude,  thatiri 
the  Geographical  and  Hydrographical  Maps  of  the 
three  Quarters  of  the  Globe,"  there  is  as  yet  but  an 
imperfeft  Sketch  taken  of  the  Earth  ;  and  that  even 
in  Europe  it  felf,  the  other  Quarter,  it  is  far  from  j 
being  quite  finished,  or  very  near  it,  tho’  there  has 
been  a  great  deal  of  Pains  taken  in  it. 

Notwithstanding  a  great  many  diftrafting  Cares, 
and  his  Infirmities  too,  the  greateft  of  all  Cares, 
Monf.  de  Chazelles  would  not  lofe  fight  of  his 
Gallics  wandering  in  the  Ocean.  Being  at  Paris  in 
1702,  he  propofed  that  they  Should  lie  dry  in  all 

the 
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the  Havens  where  there  was  Tide  enough  to  carry 
them  in,  by  that  means  he  trebled  the  number  of 
Occafions  in  which  they  might  be  employed.  They 
tried  his  Project  at  Ambleteufe  upon  two  Gallies, 
which  they  ran  alhore,  and  it  bore  it  fifteen  Days 
without  any  Inconvenience.  _On  the  contrary,  it 
afforded  a  very  great  Convenience  of  cleaning  them. 
One  muft  be  bold  in  all  ProjeBs,  but  the  Difficul¬ 
ty  is  to  be  bold  with  Difcretion,  which  is  next  to 

reconciling  Contradictions. 

The  Nine  Iaft  Years  of  the  Life  ofMonfieur  de 
Chazelles,  tho*  as  laborious  as  all  the  reft,  were 
almoft  always  languifhing,  and  his  Health 
continually  impairing.  At  laft :  he  was  fiezed  with 
a  Malignant  Fever,  which  he  flighted  at  the  begin¬ 
ning  either  from  the  habitude  of  Suffering,  or 
from  the  little  opinion  he  had  of  Phyfick,  to  which 
he  prefer’d  the  ftrengthand  help  of  Nature.  Finally, 
he  died  the  1 6th  of  January  1710,  in  the  Arms  of 
Father  Laval  a  Jefuit,  his  Collegue  in  Hydrogra¬ 
phy,  and  his  intimate  Friend.  When  two  Men 
are  Friends  in  Pofls  that  naturally  makes  them  Ri- 
vals  •,  one  need  not  require  any  other  Proofs  of  Equi¬ 
ty  Sincerity,  or  even  of  Generoflty.  Tothefegood 
'  Qualities,  and  all  the  reft  which  we  have  already 
reprefented,  Monf.  de  Chazelles  always  joyned 
a  great  flock  of  Religion,  which  only  fecures  and 
flrengthens  all  other  Virtues. 

His  place  of  AJfociate  Academifl  was  filled  by 

Monfieur  Ozanam. 

VCi 
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37;e  LIFE  of  Monfieur  Guglielmini. 

^§§^|f Omimcus  Guglielmini  was  born  in  Bologna , 
D  of  a  good  Family,  27th  September  165  5. 
He  Studied  the  Mathematicks  under 
Monf.  Geniiniano  Montanan  a  Modenefe , 
and  Phyfick  under  the  Illuftrious  Malpighi .  He 
embraced  tliefe  two  Sorts  of  Studies  at  the  fame 
time,  and  with  the  fame  Facility,  as  a  Man  born 
with  happy  Difpofitious  would  have  applied  him- 
felf  to  one  only,  and  was  as  much  beloved  by  both 
his  Matters,  as  if  each  alone  had  had  the  Honour 
©f  his  Education, 

In  1676,  there  appeared  in  mo  ft  parts  of  Italy 
a  Meteor  as  luminous  as  the  Moon  at  full;  Monf. 
Montanari  compofed  a  little  Treatife  about  it,  en¬ 
titled,  Fiarnma  volante ,  wherein,  by  the  Obfer va¬ 
rious  he  had  received  from  feveral  Parts,  he  enqui¬ 
red  Geometrically  what  was  the  Line  of  Motion  of 
the  faid  Meteor,  its  Diftance  from  the  Earth,  and 
its  Bignefs.  According  to  his  Computation,  its 
diftance  was  fifteen  middling  French  Leagues, which 
is  an  extraordinary  Heighth  for  this  kind  of  Fires. 
Monf.  Cavina ,  who  had  obferved  the  faid  Pheno¬ 
menon  at  Faenza ,  made  a  very  different  Calcula¬ 
tion  of  it  ;  the  Heighth  where  he  placed  it,  for  in- 
ftance,  was  treble  to  that  of  Monf.  Montanari ,  and 
befides  this  latter  in  his  Book,  having  flighted  the 
Observations  of  Faenza ,  not  by  rejefting  them  with 
Contempt,  but  in  faying,  that  he  was  very  forry 
to  find  then?  fo  different  from  all  the  reft,  and  that 

"  ~  w  “  •  probably 
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probably  the  Miftake  proceeded  from  thote  that  had 
communicated  them,  and  to  whom  there  had  been 
too  much  Credit  given  •,  this  Complaifant  manner 
did  not  hinder  Monf.  Cavina  from  returning  a  fharp 
Anfwer  to  Monfieur  Montanari ,  who  feeing  that 
their  Difpute  was  like  to  degenerate  into  Reflexions 
and  Injuries,  had  bravery  enough  to  declare  pub- 
lickly,  that  he  renounced  it.  Monf.  Guglielmini , 
who  'was  then  but  21  Years  old,  and  as  zea¬ 
lous  a  Difciple  of  Montanan  as  the  late  Monl.  Vi- 
viani  was  of  the  famous  Galileo,  (for  thefe  fort  of 
Attachments  feemed  to  be  ftrongeft  in  Italy')  deli- 
red  his  Mailers  leave  to  anfwer  for  him  )  Monf. 
Montanan  refufed  him,  leaft  his  Adverfary  Ihould 
think  that  the  Mailer  was  concealed  1  under  the 
Scholar’s  Name  j  Monfieur  Guglielmini  however 
prevailed  at  laft,  and  got  leave  to  maintain  fome 
Publick  Thefis,  where  Monf.  Montanari  Ihould 
not  be  prefent,  and  where  Monf.  Cavina ,  whofe 
Opinion  was  attacked,  Ihould  be  invited,  and  Raid 
for  during  a  certain  time  )  he  came  not,  but  treat¬ 
ed  the  Challenge  as  a  Duel  would  be  'treated  in 
France ,  and  he  was  in  the  right  of  it,  it  feems, 
for  Monf.  Guglielmini ,  tho’  he  declares  that  he  was 
not  yet  got  through  the  Conick  Sections,  overthrew 
his  Enemy  in  the  Science  of  Geometry ;  there  were 
a  ciood  many  Writings  palled  between  them,  and 
fome  of  ’em  much  larger  than  the  Cafe  in  reality 
required  j  two  or  three  Pages  might  have  fuf- 
jiced  to  unfold  the  Truth ,  but  Mens  Pajfwns  Jwell 
them  into  great  Bodies, 

Monfieur  Guglielmini  took  his  Degree  of  Doctor 

of  Phyfick  in  the  Univerfity  of  Bologna  in  1678, 

but  in  the  midlt  of  that  Application  and  Stud)', 
1 ,  —  which 
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which  fach  a  laborious  Profefiion  requires,  a  new 
Phenomenon  that  appeared  in  the  Heavens  called 
him  away  again  for  a  while  to  the  Mathematicks.  It 
Was  the  Comet  of  1680,  and  1681,  which,  by  I 
know  not  what  particular  Fate,  put  the  learned  World 
in  a  greater  Ferment  than  any  other  had  done.  The 
Sentiments  of  thofe  who  maintain  that  Comets  are 
Eternal  Bodies  as  well  as  Planets,  had  been  at¬ 
tacked  by  Monf.  Montanari  upon  this  Ground,  that 
this  laft  Comet  which  difappeared  at  the  end  of 
February ,  1681,  was  not  then  fo  very  remote 
from  the  Earth,  as  to  di  (appear  on  account  of  its 
diftance  only,  and  confequently  that  there  muff 
have  happened  feme  natural  Diffolution  thisreafon, 
which  did  not  carry  the  Force  of  Demonlfration 
with  it,  appeared  fo  however  in  fome  fort  to 
Monf.  Guglielmini,  becaufe  it  came  from  a  Mafter 
that  was  fo  dear  to  him,  and  it  put  him  upon  look¬ 
ing  out  for  an  Hypothefis,  to  explain  the  Genera¬ 
tion  of  Comets.  He  fancied  one  that  was  lingular 
enough,  upon  which  he  formed  a  Work,  entitled. 
Be  Comet  arum  natura,  &  ortu,  Epiflolica  Diff'erta: 
tio  Bononix ,  1 6  8 1 .  He  al  lows  very  great  Vortexes 
to  the  Planets,  fo  that  thofe,  for  inftance,  of  Ju¬ 
piter  and  Saturn,  whofe  Centres  are  diftant  165 
Millions  of  Leagues,  when  they  come  as  near  one 
another  as  poflible,  may  crofs  each  other  towards 
their  Extremities.  In  this  Interfering  and  Emba- 
raflment  of  the  Matter  of  the  two  Vortices,  there 
is  form’d,  by  vertue  of  the  oppofite  Motions,  a  new 
Vortex,  of  which  the  greateft  Parts  (for  the  Hea¬ 
venly  Matter  is  not  all  Homogenious)  fubfide,  and 
take  the  place  of  the  Centre,  producing  a  new  folid 
Body,  which  is  the  Head  of  the  Comet. 


We 
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We  (hall  not  relate  either  the  Proofs  or  the  •  Dif¬ 
ficulties  of  this  Syftem the  Author  himfelf  de¬ 
claring,  that  he  does  not  affirm  it  to  be  true,  or 
even  probable,  but  only  proper  to  explain  the 
Fads,'  and  he  propofes  it  with  fuch  a  Modelty,  as 
attones  for  its  Weaknefs,  and  difarms  the  Criticks. 

He  gave  new  Teftimonies  of  his  skill  in  Agro¬ 
nomy,  by  the  Obfervation  he  made  at  Bologna  up¬ 
on  an  Eclipfe  of  the  Sun,  that  happened  the  litb 
of  July,  1684  j  and  which  he  publiffied  in  Latin 

tho  fame  Year.  /  f 

The  Merit  of  Monf.  Guglielmini  was  confeffed 
even  in  his  own  Country :  The  Senate  of  Bologna 
made  him  Firft  Profeffor  of  the  Mathematicks,  and 
in  the  Year  1686,  gave  him  the  general  Super¬ 
intendency  of  the  Waters  of  that  State.  Travellers 
tel  1  us,  that  in  Berfia  the  Office  of  Superintendent 
of  the  Waters  is  one  of  the  moft  confiderable,  be- 
caufe  of  the  drynefs  of  the  Country,  and  the  dif¬ 
ficulty  of  Watering  all  fufficiently  and  equally  t  by' 
a  quite  contrary  reafon,  this  Employment  is  of  the 
fame  Importance  in  the  Bolognefe,  and  in  genera* 
throughout  Lombardy ,  where  the  great  Quantity 
and  Difpolition  of  the  Rivers  and  Canals,  other- 
wife  fo  profitable  to  the  Country,  may  neverthe- 
lefs  produce  great  Inconveniencies,  udlcfs  they  be 
continually  upon  the  watch,  and  that  with  under- 
ftanding  Eyes  too. 

Monf.  Guglielmini  had  that  uncommon  Scrupulo- 
fity  of  confidering  his  Employment,  not  like  one 
of  thofe  Commiflions  which  are  always  well  enough 
difcharged  by  a  general  Knowledge  of  the  Affair, 
and  in  which  it  is  fufficient  if  one  fpoils  nothing  y 

but  as  a  very  ferious  Engagement,  which  was  to 

engrofs 
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engrofs  all  his  Thoughts,  and  by  which  he  was  to 
ferye  the  Publick  with  the  utmofi:  Exa&nefs. 

Wherefore  in  the  Tear  1690,  he  publilhed  the 
firft,  and  in  1691  the  fecond  part  of  a  Treatife  of 
Hydrcflaticks,  entitled,  Aquarum  fluentium  menfu- 
ra ,  novel  Methodo  inquijita }  and  Dedicated  it  to  the 
Senate  of  Bologna.  His  fundamental  Principle, 
which  is  likewife  that  of  all  the  Modem  Philofo- 
phers,  is,  thac  the  Swiftneffes  of  a  Water  proceeding 
pom  a  vertical  or  inclined  Tube ,  are  at  each  in¬ 
fant,  as  the  Roots  of  the  Heights  of  its  fuperior 
Surface ,  which  neceffarily  introduces  the  Parabola 
in  this  whole  Matter.  Even  when  the  Water  runs 
thorow  a  Horizontal  Canal,  which  may  be,  provi¬ 
ded  that  it  has  an  IiTue  to  difeharge  it  felf,  the 
Principle  is  ftill  the  fame,  becaufe  the  Upper  Water 
preffing  upon  the  Lower,  communicates  to  it  a 
Swiftnefs  proportionable  to  its  Depth. 

To  find  Geometrically,  in  a  Horizontal  Canal, 
the  middle  Swiftnefs  between  that  of  the  Bottom, 
which  is  the  greateft,  and  that  of  the  Superfices, 
which  is  the  lead,  we  fee  prefently  by  the  fquaring 
of  the  Parabola,  that  that  Swiftnefs  is  always  in 
proportion  to  the  Bottom,  as  Two  to  Three,  and  that 
it  is  always  placed  at  f  of  the  Depth  of  the  Canal, 
divided  from  the  Top  to  the  Bottom. 

When  one  has  made  a  Fundamental  Experiment 
upon  the  Swifnefs  of  the  Water }  as  for  Example, 
that  of  Monf.  Guglielmini,  by  which  he  found  that 
a  Water  defending  the  Depth  of  one  Foot  of  Bo¬ 
logna ,  ran  in  one  Minute,  two  hundred  and  fixteen 
Foot,  five  Inches,  with  an  equal  Motion,  one  knows 
then  its  Swiftnefs  for  all  poflible  Falls  \  and  he 
has  calculated  a  Table  for  that  purpofe,  which  he 
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does  riot  carry  beyond  thirty  Foot  of  Defcent,  be- 
caufe  the  greateft  Rivers  in  Europe  do  not  exceed 
that  Depth.  If  one  would  meafure  the  Quantity 
-of  Water,  which  paffes  in  one  minute  thorow  a  Ho¬ 
rizontal  Canal,  knowing  that  its  middle  Swiftnefs  is 
as  Jof  its  Depth,  one  muft  reduce  thofe  £  into  Feet 
and  Inches.  Then  one  finds  by  the  Table,  what 
Fall  or  PrelTure  is  requifite  to  fuch  a  Depth,  that  s 
the  middle  Swiftnefs  of  the  Water,  and  multiply¬ 
ing  it  by  the  Breadth  and  Depth  of  the  Canal,  one 
has  the  Quantity  of  the  Water  demanded.  Monf. 
Guglielmini  finds  by  this  Method,  that  the  Danube, 
fuppofing  it  Horizontal  at  its  Mouth  (as  are  al- 
moft  all  the  great  Rivers  at  leaft  fenfibly) 
difeharges  into  the  Buxine  Sea  in  one  minute,  near 
forty  two  Millions  of  Bolognefe  Cubical  Feet  of 

Water. 

For  the  inclined  Canals  there  is  only  required  a 
little  more  Calculation,  and  the  Knowledge  of  the 
Angle  of  Inclination  of  the  Canal,  after  which  all 
the  reft  is  alike. 

This  is  the  general  Idea  of  the  whole  Work  ; 
it  is  very  exaft  and  methodical.  Omy  perhaps  it 
may  appear  a  little  prolix  to  fuch  as  have  the  Taft 
and  Habitude  of  that  Algebraical  Brevity,  which, 
in  the  Bufinefs  of  the  Mathematicks,  may  be  pro¬ 
perly  compared  to  what  we  call  a  clofe  Stile  in  Elo¬ 
quence  and  Poetry  :  But  every  Author  ^  writes 
chiefly  for  his  own  Country  ;  and  tho  Italy  may 
be  accounted,  at  leaft  as  to  Europe ,  the  Cradle  or 
Algebra ,  that  Science  had  not  yet  made  any  great 
Progrefs  in  the  Time  of  Monf.  Guglielmini,  but 
flourilhed  much  more  in  the  Northen  Climates. 

The 
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The  Tranfadions  of  Leipfic  for  the  Year  169  r, 
having  given  fome  account  of  this  Book  about  the 
Admeasurement  of  the  Waters,  Monf.  Papin  made 
fome  Remarks  and  Objections  upon  the  Extrait 
that  he  there  met  with,  and  caufed  them  to  be 
inserted  into  the  fame  Journal.  Of  this  Monfieur 
Guglielmini  received  fome  general  Notice  by  Let¬ 
ters  from  Monf.  Leibnitz,  before  thofe  Tranf- 
aftions  could  reach  Italy.  At  the  Name  of  Monf. 
Papin, '  he  began  to  fear  he  had  been  miftaken  j 
for  it  is  not  to  be  doubted  of,  after  the  Con- 
feflion  he  made  of  it  himfelf,  unlefs  thofe  who 
underhand  true  Glory,  will  look  upon  fo  honour¬ 
able  a  Confeflion  as  a  little  fufpicious.  He  re¬ 
ceived  at  Jaft  the  Tranfadions  of  Leipfic,  and 
rook  Courage  thereupon,  and  writ  to  Monf.  Leib¬ 
nitz,  to  make  him  Judge  of  the  Difference. 

Monfieur  Papin  believed,  and  pretended  he  could 
demon ftrate,  that  the  Water  that  comes  out  of  a 
Tube  always  full,  has  but  half  as  much  Swift- 
rseis  as  the  firft  Water  which  comes  out  of  the 
fame  Tube  emptying  it  felf :  Hisreafon  was,  that 
in  the  former  Cafe  the  Water  has  only  an  equal 
and  uniform  Motion,  whereas  in  the  Second  it  has 
an  accelerated  Motion,  fince  it  falls,  or  is  fuppofed 
to  fall  j  Monfieur  Guglielmini  confuted  that  Hypo- 
thefis  with  ail  the  decency  and  civility  which 
became  a  Man  who  fincerely  believed  himfelf  ca¬ 
pable  of  Erring.  It  appears  by  his  whole  Letter, 
that  the  Vidory  was  entirely  on  his  Side-,  and 
yet  it  appears  likewife,  that  there  was  fomething 
in  that  matter  which  he  had  not  unravelled,  and 
which  efcaped  his  Accuracy.  The  Swiftneffes  of 
Water  are  as  the  Roots  of  the  Depth,  there  being 
exadly  between  them  the  fame  Relation  as  between 

the 
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the  Swiftneffes  of  heavy  Bodies  defending  ,  the 
two  Adverfaries,  and  all  the  other  Philofophers, 
had  imbibed  this  very  natural  Idea,  that  the  Swift- 
neffes  of  Water  depend  upon  an  Acceleration  occa- 
fion’d  by  a  Fall  :>  but  we  have  Shewn,  after  Mon- 
fieur  Varignon ,  in  our  Hiftory  of  1 703 that  as 
natural  as  this  Idea  is,  it  is  not  true  ^  and  that 
there  is  another  Principle  of  this  relation  of  the 
Swiftneffes  of  the  Water  quite  different  from  the 
Acceleration,  and  at  the  fame  time  fo  plain  and 
fim pie,  that  it  would  not  do  mucn  Honour  to  the 
Inventer  of  it,  if  it  had  not  been  fo  long  concealed 
from  the  moft  able  Geometricians.  I  or  want  of 
knowing  this  Monf.  Guglielmzni  could  not  avoid 
certain  Difficulties,  out  of  which  he  endeavours  to 
extricate  himfelf  by  the  Preffures  of  the  Air.  It 
does  not  fuffice  to  have  df cover'd  a  Truth,  but 
one  mufl  like-wife ,  if  one  would  carry  it  a  good 
way,  trace  its  true  Caufe  5  otherwife  the  falfe  Caufe 
of  a  Truth  begets  Errors ,  itslSatural  Produtliofh 
Monf.  Guglielmini  s  Letter  to  Motif  Leibnitz  was 
followed  with  another  in  1691,  directed  to  Mon- 
fieur  Magliabecchi,  about  the  Syphons  becaufe  he 
had  found  in  the  Ads  of  Leipfic ,  that  Moniieur 
Papin ,  in  examining  a  Syphon  made  at  Wirtemberg. , 
had  made  ufe  of  his  falfe  Propofition.  fhofe  two 
Letters  were  printed  under  the  litle  of  Epiflola 
du&  Hydroflatic*. 

About  that  time  there  arofe  a  Difference  be¬ 
tween  the  Cities  of  Bologna  and  Ferrara  ^  the  chief 
Queftion  was,  to  know  whether  the  Courie  of  the 
Reno  ffiould  be  t  urned  into  the  Po  ?  I  he  Pope,  who 
was  Sovereign  of  both  thofe  States,  fent  the  Car¬ 
dinals  Dada  and  Barbarin  to  decide  that  Affair, 

Bologna 
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Bologna  referred  its  Concern  to  Monf.  Gugltelmint , 
the  foie  Perfon  capable  of  tranfafting  it.  The  two 
Cardinals  with  whom  he  treated,  conceived  fo 
great  an  opinion  of  his  Capacity,  that  they  em¬ 
ployed  him  not  only  for  the  Waters  of  the  Bo- 
lognefe ,  but  likewife  for  thofe  of  the  Ferrarefe ,  and 
of  the  Territory  of  Ravenna ,  and  engaged  him  in 
Plans  of  different  Works,  either  ufeful  or  necef- 
fary.  But  it  then  happen'd  to  him  as  we  have 
already  faid  it  did  to  Monf.  Viviani  on  the  like 
Occafion,  for  Projefts  which  only  relate  to  the 
Publick,  are  feldom  put  in  Execution. 

As  Monf.  Gugltelmint  had  carried  the  Science 
of  Waters  farther  than  anyone  elfe,  at  leaft  in 
Italy,  and  as  he  had  formed  a  Science  almoft  new 
about  it,  the  City  of  Bologna,  in  the  Year  1694, 
founded  a  New  Chair  of  Profeffior  of  Hydrometry 
in  its  Univerfity,  and  gave  it  to  him.  The  Name 
of  Hydrometry  was  as  new  as  the  Office,  and  both 
of  them  will  always  bring  to  mind  the  Name  of 
the  Man  who  render’d  this  Eflablifhment  ne- 
ceffary. 

He  allowed  himfelf  however  to  be  diverted 
fometimes  from  the  ftudy  of  the  Waters,  upon 
Occafions  in  which  it  had  been  difficult  to  refill 
the  Call  of  other  Sciences.  When  Monfieur  Caf- 
fmi  return’d  to  Bologna  in  1695,  and  mended  the 
famous  Meridian,  which  he  had  drawn  there  forty 
Years  before,  in  the  Church  of  St.  Petronia ,  and 
which  feveral  Accidents  had  changed,  Monf.  Gug~ 
lielmini  affifted  him  in  that  great  Philofophical 
Labour  j  and  did  likewife  print  an  Account  of 
the  Operations  that  had  been  made  for  the  Con- 
ftrudion  and  Verification  of  that  prodigious  In- 

ftrument. 
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ftrument.  He  made  ufe  of  it  fince  during  feveral 
i  Years, in  obferving  the  Motions  of  the  Sun  andMoon. 

In  1697,  he  published  his  great  Work  of  the 
Nature  of  Rivers  in  Italian ,  which  paffes  for  his 
Mafter-piece,and  Dedicated  it  to  the  Abbot  Bignon, 
who  the  Year  before  had  caufed  him  to  be  chofe 
a  Member  of  the  Royal  Academy  of  Sciences,  and 
whofe  Name  and  Merit,  without  fuch  particular 
Favours,  has  often  induced  even  Foreign  learned 
Men  to  pay  him  the  like  Homage. 

The  Subjed  of  his  Preface  is  upon  the  neceffity 
I  of  reducing  Phyficks  to  a  Geometrical  Certainty, 
and  upon  the  Difficulty,  often  unfurmountable,  of 
introducing  the  fimple  Idea’s  of  Geometry  into  fo 
complicated  a  Science  as  that  of  Natural  Philo- 
fophy. 

A  common  Naturalift  will  not  doubt  perhaps 
that  he  does  not  fufficiently  underftand  the  Nature 
of  Rivers  ,  but  after  having  read  Monf.  Gugliel- 
mini\  Book,  he  will  be  convinced  that  he  knew 
nothing  of  it.  We  will  only  give  you  here  a 
!  general  Sketch  of  that  Treatife,  and  leave  you  to 
judge  what  the  different  Combinations  of  Prin¬ 
ciples  and  Applications  to  particular  Cafes  may 
produce. 

Rivers  near  their  Springs  commonly  defcend 
from  fome  Mountains,  and  there  they  take  their 
Swiftnefs  from  the  acceleration  of  their  Fall  *,  but 
in  proportion  to  their  Diftance  from  the  Spring, 
that  Swiftnefs  grows  lefs,  becaufe  the  Water  always 
rubs  againft  the  Bottom  and  the  Sides  of  its  Chan¬ 
nel,  becaufe  it  met  with  feveral  Obftacles  in  its  way, 
and  laftly,  becaufe  when  it  glides  along  the  Plains, 
its  defcent  always  decreafes,  and  it  inclines  more  to- 
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wards  the  Horizon.  The  Reno  is  fcarce  inclined 
to  it  above  fifty  two  Seconds  towards  the  end  of 
its  Courfe.  If  the  Swiftnefs  acquired  by  the  Fall 
fiiould  be  quite  loft,  which  may  happen  fometimes 
by  meeting  with  feveral  Obftacles,  and  the  Courfe 
of  the  River  become  altogether  Horizontal,  there 
is  nothing  but  the  Depth  of  it,  or  the  prelfure  al¬ 
ways  proportioned  to  the  Depth,  that  can  reftore 
its  Swiftnefs  and  make  it  run.  Happily  this  re- 
fource  increafes  according  to  the  Want  of  it  for 
in  proportion  to  the  lofs  of  the  Swiftnefs  acqui¬ 
red  by  the  Fall,  the  Water  rifes  and  increafes  in 
Depth* 

The  upper  Parts  of  the  Water  of  a  River,  which 
do  not  touch  the  Banks,  may  run  only  by  vertue 
of  the  Declivity,  tho’  that  be  never  fo  fmall ,  for 
being  hinder’d  by  no  Obftacle,  they  may  be  nicely 
fenfible,  as  one  may  fay,  of  the  ieaft  difference 
of  the  Level ;  but  the  lower  Parts,  which  rub 
againft  the  bottom,  could  not  be  fufficiently  moved 
by  fo  fmall  a  Declivity,  nor  would  they  run  with¬ 
out  the  concurrent  prefiure  of  the  upper  Farts. 

The  natural  Vifcofity  of  the  Parts  of  Water, 
and  a  kind  of  Tenacity  which  they  have  with  one 
another,  is  the  caufe  that  the  lower  Parts  being 
moved  by  the  Depth,  draw  the  upper  with  them, 
which  in  a  Horizontal  Channel  would  not  have 
had  any  Motion  of  themfelves,  or  would  have 
had  but  a  little  in  a  Channel  but  little  inclined. 
Thus  the  lower  do  in  this  cafe  reftore  to  the 
upper  fome  part  of  the  Motion  they  had  received 
rom  them.  From  thence  it  likewife  happens,  that 
very  often  the  greateft  Swiftnefs  of  a  River  is  about 
the  middle  of  its  Depth ;  for  the  Parts  in  the 

middle 
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middle  have  the  advantage  of  being  prefted  by  the 
half  of  the  Water  above  them,  and  of  being  free 
from  the  Friction  of  the  Bottom. 

To  know  whether  the  Water  of  a  River  that  is 
almoft  Horizontal,  runs  by  the  Swiftnefs  acquired 
from  its  Fall,  or  by  the  preffure  of  the  upper 
Parts,  you  need  only  oppofe  to  its  Courfe  a  per¬ 
pendicular  Obftacle }  for  if  the  Water  raifes  it  felf 
fuddenly  againft  the  Obftacle,  then  it  ran  by  ver- 
tue  of  its  Defcent ;  but  if  it  flops  a  while,  then 
the  preffure  was  the  Caufe  of  its  Motion. 

Rivers  do  almoft  always  make  their  own  Bed, 
in  which,  if  there  be  at  firft  a  great  Declivity  to¬ 
wards  the  Bottom,  the  Water  that  will  confe- 
quently  have  a  greater  fall  and  ftrength,  will  carry 
away  the  moft  exalted  part  of  the  Ground,  and 
by  that  means  render  the  bottom  more  even  and 
horizontal  j  ’tis  under  the  Stream  of  the  Water 
that  the  greateft  ftrength  of  Friction  or  of  wearing 
lies,  and  confequently  ’tis  there  that  the  Bottom 
is  render’d  moft  hollow.  The  Water  that  makes 
its  Bed  moft  horizontal  becomes  fo  likewife  it 
felf,  and  thereby  has  lefs  Strength  of  wearing ; 
and  that  Strength  being  at  laft  fo  far  diminilhed,  as 
to  be  only  equal  to  the  refiftance  of  the  Bottom,  it 
is  reduced  to  a  ftate  of  Confiftance,  at  leaft  for  a 
confiderable  while.  The  Bottoms  that  are  com- 
pofed  of  Chalk  refill  more  than  thofe  that  are  of 
Sand  or  Mud. 

On  the  other  hand,  the  Water  wears  away  and 
undermines  its  Sides,  and  with  fo  much  the 
more  force,  as  by  the  Direction  of  its  Courfe  it 
finds  them  more  perpendicular.  Wherefore  by 
wearing  and  rubbing  them,  it  tends  to  render  them 
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more  parallel  to  its  Courfe,  and  when  it  is  come 
as  far  as  it  can  towards  that  Point,  it  has  no  far¬ 
ther  aftion  over  them  in  that  refpeft.  At  the 
fame  time  that  the  Water  wears  away  its  Banks 
or  Sides,  it  enlarges  its  Bed,  but  lofes  in  its  depth 
and  ftrength  proportionably,  ’till  at  laft  there  is 
an  Equilibrium  between  the  ftrength  of  the  Water, 
and  the  refiftance  of  the  Sides,  and  then  its  Bounds 
are  fettled. 

It  is  plain  by  Experience  that  thefe  Equili¬ 
briums  are  real,  fince  Rivers  do  not  dig  and  en¬ 
large  their  Channel  for  ever. 

The  contrary  of  what  we  have  faid  does  like- 
wife  happen  *5  Rivers  whofe  Waters  are  troubled 
and  muddy,  raife  their  Bed  by  the  fubfiding  of 
the  foreign  Matter  mixed  with  them,  when  they 
can  no  longer  fupport  it,  they  likewife  narrow* 
their  Borders  by  the  Acceffion  and  Incruftation  of 
the  fame  Matter  on  the  Sides  of  them.  This 
Matter  being  driven  far  from  the  Stream  of  the 
Water,  by  reafon  of  its  little  Motion,  may  like¬ 
wife  contribute  towards  the  making  of  Banks, 
thefe  contrary  Effefts  meeting  almoft  always  to¬ 
gether,  and  combining  very  differently,  according 
to  the  particular  Degrees  of  them,  it  is  not  eafie 
to  guefs  at  the  Refult ;  neverthelefs  one  muft  find 
out,  as  exaftly  as  poffible,  this  entangled  Combi¬ 
nation,  if  one  has  to  do  with  a  River  of  which  for 
inftance,  one  intends  to  turn  the  Courfe.  One 
may  conclude  that  it  will  always  aft  according  to 
its  Nature,  and  that  it  will  accomodate  it  felf  with 
a  Bed,  and  work  out  fuch  a  Courfe  as  will  be 
agreeable  to  it.  Monf.  Gugliehnini  relates,  that 

at  the  beginning  of  the  laft  Century,  the  River 
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Lamone ,  which  fell  into  the  Po  di  Primaro ,  was 
turned  from  it  ^  to  the  end  that  it  might  difchargc 
it  felf  alone  into  the  Adriatick  Gulph. 

It  happen’d  that  the  Lamone  being  become  more 
weak  when  it  had  only  its  own  Waters,  raifed  its 
Bed  in  fuch  a  manner  by  the  fubhding  of  its  Mud 
and  Slime,  that  it  was  higher  than  the  Po  in  its 
deeped  places,  and  flood  ,  in  need  of  very  high 
Banks. 

The  Neceflity  of  making  Banks  or  Dykes  to 
Rivers  may  arife  from  feveral  Caufes.  Thefe  are 
the  Principal.  Firft,  if  the  Rivers  are  winding,  the 
Banks  which  flop  them  at  Tie  Point  of  their  finuo- 
fity  or  winding,  raife  their  Waters,  and  by  that 
means  contribute  to  their  Strength  of  undermining 
and  piercing  the  faid  Banks,  and  fo  to  the  Over¬ 
flowing  of  the  Country.  Secondly ,  the  Banks 
may  be  weak,  as  are  thofe  which  Rivers  make  for 
themfelves  by  the  Depofition  of  the  Foreign  Mud 
which  they  carry  along  with  them  \  fuch  are  the 
Banks  of  mod  of  the  Rivers  in  Lombardy ,  where 
not  only  the  Dykes,  but  even  the  Plains  them¬ 
felves  have  been  formed  by  the  Rivers.  It  is  good 
to  obferve  that  the  Plains  thus  made  by  Alluvion, 
are  highed  next  the  Sides  of  the  Rivers  that  pro¬ 
duce  them,  and  always  afterwards  lower.  ^Thirdly, 
the  Rivers  that  run  upon  a  very  courfe  Gravel  are 
Subjed  to  bring  great  heaps  of  it  together,  which 
at  lad  help  to  turn  their  Courfe.  They  are  mod 
oommonly  ungovernable ,  witnefs  the  Loire : 
Whereas,  thofe  which  have  a  Bottom  of  light  Sand 

are  much  more  eafily  managed. 

A  fmall  River  may  fall  into  a  greater  without 

increafing  either  its  Breadth  or  Depth  ^  this  ap- 
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pearing  Paradox,  is  founded  upon  the  Poffibility 
that  the  finall  River  may  do  nothing  more  but 
~  put  in  motion  the  Waters  of  the  greater,  next 
the  Banks  which  were  ftagnant  before,  and  like- 
wife  increase  the  Swiftnefs  of  the  Stream ;  and  that 
it  does  to  the  whole,  in  proportion  as  it  augments 
the  Quantity  of  the  Water.  That  Branch  of  the 
Po,  that  belongs  to  the  State  of  Venice,  has  fwal- 
lowed  up  the  two  other  of  Ferrara  and  Panaro, 
without  any  increafe  of  its  Bed. 

We  muft  account  in  the  fame  manner  propor- 
tionably  for  all  the  Additions  to  other  Rivers,  and 
in  general  for  every  new  Augmentation  of  YVater, 
which  at  the  fame  time  increafes  the  Swiftnefs  of 
the  Stream. 

If  a  River  which  prefents  it  felf  to  fall  into 
another  River,  or  into  the  Sea,  be  not  ftrong  enough 
to  furmount  the  Refiftance  it  meets  with,  it  would 
prefently  fwell,  either  becaufe  its  Swiftnefs  is  di- 
minilhed,  or  becaufe  the  Waters  that  fhould  have 
received  it  are  difgorged  back  again  into  it ;  but 
by  that  very  fwell  ing  it  would  require  a  Strength 
fufficient  to  make  its  Way  ;  nay,  it  would  even 
receive  it  from  the  very  Oppofition  it  met  with. 

A  River  that  falls  perpendicularly  into  another, 
or  even  againft  its  Current,  will  by  little  and  little 
be  turned  away  from  that  Direction  by  the  River 
which  receives  it,  and  obliged  to  make  it  felf  a 
new  Bed  towards  its  Mouth. 

I  he  Union  of  two  Rivers  occafions  a  fwifter 
Stream  afterwards  j  Firft,  becaufe  inftead  of  rub¬ 
bing  againft  four  Banks,  they  have  only  two  to 
furmount  }  Secondly,  becaufe  the  Stream  being 
at  a  greater  diftance  from  the  Banks  moves  more 

'  fwiftly  y 
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fwiftly,  and  Lafily,  becaufe  a  greater  quantity  01 
Water  moved  with  more  Swiftnefs  deepens  the  Bot¬ 
tom  more,  and  leiFens  the  former  Breadth.  From 
hence  it  likewise  proceeds,  that  united  Rivers  occupy 
a  letter  fpace  of  the  Earth’s  Surface,  fuffer  more 
eafily  the  lower  Meadows  to  difcharge  their  fuper- 
fluous  Waters  into  them,  and  have  lefs  occafion  for 
Dykes  to  fence  againft  their  Inundation.  Thefe 
Advantages  are  fuch  as  Monf.  Guglieluiini  thinks 
worthy  to  have  been  premeditated  by  Nature,  wnen 
Ihe  made  the  Union  of  Rivers  fo  common. 

Thefe  are  the  mbit  general  Principles  of  his 
Book  about  the  Nature  of  Rivers,  and  they  are  ap¬ 
plied  by  the  Author  to  every  thing  that  he  calls  the 
ArchiteSure  of  the  Waters,  that  is  to  Cay,  to  all 
fuch  Works  as  have  the  Waters  for  their  Objects, 
to  the  new  Communications  of  Rivers,  to  Canals 
that  are  made  for  Watering  the  Lands  that  ftand 
in  need  of  ’em,  to  Sluices,  to  draining  of  Fens  and 

Marfhes,  &c.  '  . 

This  Book,  an  Original  in  its  kind,  made  a 

great  Noife.  Cremona,  Mantoua ,  and  lome  other 
Cities,  had  recourfe  to  the  famous  Architect  of  the 
Waters:  He  order’d  the  Works  that  were  necet- 
fary  for  them  ^  but  his  Art  Ihined  chiefly  in  the ' 
Banks  that  he  made  for  the  Po  below  Piacenza , 
where  this  River  made  great  Havock,  and  threatned 

much  more.  . 

The  Common-wealth  of  Venice  envying  the 
Happinefs  of  Bologna,  called  him  in  the  Year  1 690, 
to  the  Profefforlhip  of  the  Mathematicks  at  P adorn. 
However  his  own  Country  to  keep  hun  Ikts  as 
much  as  ’twas  poffibie,  and  that  (he  might  always 
boaft  that  he  belonged  toiler,  thought  fit  to  continue 
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to  him  the  Title  of  Profeflor  in  her  Univerfity, 
with  the  fame  Allowance  as  before. 

Venice  would  not  fuffer  him  to  remain  long  in 
the  peaceful  Exercifes  and  Shade  of  an  Univerfity. 
In  1700,  fhe  lent  him  into  Dalmatia,  to  repair  the 
Ruins  of  Cajlelnovo ,  and  fome  time  after  into  the 
Country  of  Friuli,  where  a  moll:  impetuous  Torr 
rent,  that  had  already  deftroyed  feveral  Villages, 
was  going  to  fall  upon  the  important  Fortrefs  of 
Talma.  Monf.  Guglielmini  difcovers  fo  much  love 
for  the  Publick  Welfare  in  all  his  Works,  even  in 
thofe  where  the  dry  Mathematicks  predominate, 
that  all  thefe  Voyages,  and  all  thefe  Fatigues,  may  be 
reckoned  by  us  among  the  pleafant  Parts  of  his 
Life. 


Perhaps  the  Zeal  he  had  of  being  ufeful  to  the 
Publick  all  manner  of  ways,  made  him  return 
again  to  Phyfick,  which  he  feemed  before  to  have 
facrificed  to  the  Mathematicks.  In  1702,  he  took 
the  Chair  of  ProfelTor  of  Theoretical  Phyfick  at 
Vadoua ,  and  left  that  which  he  had  before.  A 
DilTertation  that  he  had  publilhed  the  foregoing 
Year,  De  Sanguinis  naturfr  &  conjlitutione,  might 
have  been  elfeemed  a  Prefige  of  this  Change  j  at 
leaft  was  it  a  Proof  both  of  his  great  Labour,  and 
pf  the  great  Extent  of  his  Learning. 

But  he  gave  a  much  more  Ihining  one,  by  his 
Book,  entitled,  De  Salibus  Differtatio  Epoflolaris 
Thyjlca  Medico- Mechanica,  Printed  at  Venice  in 
1705.  It  is  not  a  long  time  ago  that  all  the  Trea¬ 
ties  upon  Chymiftry  were  accounted  no  more  than 
fo  many  forts  of  Poetical  Fictions,  lively,  anima¬ 
ted,  and  agreeable  to  the  Imagination,  but  unintel¬ 
ligible  and  unfupportable  by  Reafon.  Sound  Phi- 
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lofophy  coming  upon  the  Stage,  has  undertook  to 
reduce  to  plain  Corpufculary  Mechanicks,  that  Chy~ 
midry  fo  myderious,  and  in  fome  Senfe  fo  proud 
of  its  own  Obfcurity.  However  it  mud  be  con- 
fefled,  that  there  dill  remain  with  fome  Authors, 
Traces  of  its  ancient  Poetry,  Unions  almod  Volun¬ 
tary,  Combats  only  founded  upon  certain  Difagree- 
ments,  and  fome  other  Notions  that  are  by  no  means 
confident  with  the  rigid  Mechanicks.  Monfieur 
Guglielmini  feems  to  have  flood  extreamly  upon 
his  Guard  to  prevent  thefe  Whtmfies  from  creeping 
into  his  Chymical  Differtation  j  he  there  reduces 
every  thing  with  Severity  to  the  Rules  of  exafl: 
and  clear  Phyficks  *  and  that  he  may  yet  more  per¬ 
fectly  purge  his  Chymiftry,  and  carry  of  all  its 
Filth,  he  mixes  it  with  Geometry.  The  Ground 
of  the  whole  Work  is,  that  the  fird  Principles  of 
Common  Salt,  Vitriol ,  Allum ,  Nitre,  confift, 

from  their  original  Creation,  of  fixed  and  unal¬ 
terable  Principles,  and  are  indivisible  with  refpeft 
to  the  determinate  Force  or  Strength  that  is  in 
Matter  the  Primitive  Figure  of  the  Common  Salt 
is  a  little  Cube,  Salt  of  Vitrol  a  Rhomboid  Par aU 
lelepipedon ,  Nitre  a  Prifm,  whofe  Bafis  is  an  Equila¬ 
teral  Triangle,  and  Allum  a  Quadrangular  Pyra¬ 
mid.  From  thefe  firfl:  Figures  proceed  thofe  which 
they  con  dandy  affeft  in  their  Crydalizations, 
provided  they  are  kept  as  free  as  pofiible  from  all 
Foreign  Mixtures. 

In  treating  about  the  Aftion  of  Salts,  Monf. 
Guglielmini  examines  Geometrically  and  Mechani¬ 
cally  the  Properties  of  thefe  Figures,  with  refped 
jo  Motion3  and  comes  to  a  Detail  of  them,  curious 

eno  ugh 
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enough  and  very  new,  in  a  Difcourfe  of  Chymi- 

%• 

He  does  not  relate  either  the  Experiments  or 
new  Obfervations  he  has  made  ^  he  eftablifhes  his 
Syftem  upon  thofe  of  the  raoft  famous  Authors, 
among  whom  he  often  quotes  in  the  Academy, 
Meflieurs  Homberg ,  Lemery ,  Bonldue ,  and  Geoffrey  j 
in  a  word,  his  not  fo  much  Chymiftry  as  Geome¬ 
try  that  prevails  in  this  Treatife,  and  which  is  yet 
more  valuable,  the  very  Spirit  of  Geometry. 

When  the  Impreffion  of  this  Book  was  finiflied, 
the  Hiftory  of  the  Academy  for  the  Year  1702,  fell 
into  his  Hands.  He  there  met  with  an.  Opinion 
of  Monf.  Homberg  quite  different  from  his  own, 
viz.  That  the  conftant  Figures  of  Acid  Salts  in  their 
Cryftalizations  do  not  proceed  from  the  firft  Parti¬ 
cles  of  which  they  are  compofed,  but  from  Alcali's 
with  which  they  are  united.  He  confeifes  he  was 
afraid  that  the  Authority  of  fo  great  a  Chymift 
might  have  alone  fufficed  to  overturn  his  whole 
Syftem,  and  he  made  haft  to  fecure  it  by  an  An- 
Iwer,  which  by  being  very  civil  and  obliging., 
lofes  nothing  of  its  Strength,  nay  perhaps  acquires 
more. 

He  compofed  two  other  Phyfical  Works,  one 
entitled,  Exercitatio  de  Idearum  vitiis ,  correBioney 
&  ufu  ad  ftatuendam  &  inquirendam  morhorum  na~ 
ttiram ,  in  1707,  and  the  other  principio  Sulphu- 
reo ,  in  1710  \  and  that  which  is  very  glorious  for 
him  is,  that  the  Date  of  the  latter  Work  is  the 
fame  with  that  of  his  Death.  His  whole  Life  was 
devoted  to  the  Sciences,  which  thofe  who  love  with 
lefs  Zeal  than  he,  may  reproach  him  for  as  an  Ex> 
cefs  3  and  indeed  it  was  fuch  an  Excefs  as  deftroyed 

a  very 
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a  very  robuft  Conftitution,  and  yet  it  muft  not  be 
condemned  but  with  Refpedh  He  had  that  out¬ 
ward  Appearance  which  is  ufually  the  refult  of 
Lives  fpent  in  a  Clofet,  fomething  a  little  uncouth 
and  wild,  at  lead  to  fuch  as  were  not  accuftomed 
to  him  ^  he  defpifed  as  the  Journal  des  Scavans  of 
Italy  informs  us,  that  Superficial  Politenefs  with 
which  the  World  is  fatisfied,  but  he  had  formed  to 
hijnfelfone  of  another  kind  that  refided  altogether 
in  his  Heart . 


His  Place  of  Foreign  Affociate  in  the  Academy 
was  filled  by  the  Earl  of  Pembroke. 


The  LIFE  of  Monfeur  Carree. 


.  fwis  Carre'e  was  born  the  26th  of  July 
1663.  He  was  the  Son  of  an  honed 
Fanner  of  Clofontaine  near  Hanguls  in 
the  County  of  Brie ;  his  Father  defigned 
to  make  a  Prieft  of  him,  but  he  did  not  feel  in 
himfelf  any  Call  to  that  Holy  Office.  However, 
out  of  Obedience  to  his  Parents,  he  ftudied  Divi¬ 
nity  three  Years,  at  the  end  of  which,  as  he  con¬ 
tinued  to  decline  taking  Orders,  his  Father  refufed 
to  contribute  any  longer  towards  his  Subfiftance  at 
Paris .  ’Tis  very  common  for  Men  to  embrace  that 
kind  of  Life  to  preferve  themfelves  from  want,  but 
he  chofe  rather  to  fall  into  want  than  to  become  a 
Clergy-Man*,  by  the  Sequel  of  his  Life,  we  fhali 
find  that  the  extream  Averfion  he  had  to  that  State 
was  only  fonnded  upon  the  great  fenfe  he  had  oi 

his  being  unequal  to  the  Duties  of  it ;  The  Cauje 

that 
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that  kept  him  fvopi  it9  render'd  him  move  worthy 

of  it. 

His  evil  Fortune  became  a  great  Advantage  to 
him ;  he  fought  out  for  an  Afylum,  and  found  one 
with  the  Reverend  Father  Malbranche ,  who  made 
him  his  Amanuenfis.  From  the  dark  Schola flick 
Philofophy,  he  was  thus  at  once  tranfplanted  to  the 
Spring  of  a  bright  and  Ihining  Philofophy,  in 
which  he  faw  a  total  change  of  every  thing, 
and  a  new  World  was  difcover’d  to  him.  Under 
this  Great  Mailer  he  learned  the  Mathematicks,  and 
the  moll  fublime  Metaphyficks,  and  at  the  fame 
time  conceived  a  very  tender  Affection  for  him, 
which  alone  is  a  fufficient  Commendation  both  of 
the  Mailer  and  Scholar.  Monlieur  Caree  did  fo 
well  divert  himfelf  of  the  common  Prejudices,  and 
fo  greedily  imbibed  thofe  new  Principles  his  Ma¬ 
iler  taught  him,  that  he  feemed  no  longer  to  fee 
with  his  own  Eyes,  but  by  Reafon  only,  which 
ufurped  in  him  the  Place,  and  all  the  Authority  of 
his  Senfes.  For  inftance,  he  did  not  believe  that 
Bealls  were  meer  Machines  in  the  fame  manner  as 
one  may  believe  it  by  the  ftrength  of  reafoning, 
and  by  the  Principles  of  a  Syftem  that  leads  to  it  i 
but  he  believed  it  as  one  commonly  believes  the 
contrary,  becaufe  one  fees  or  fancies  that  one  fees 
it ;  the  Artificial  Conviction  of  Philofophy,  tho’ 
flowly  formed  by  long  windings  and  turnings 
was  equal  in  him  to  the  moft  natural  Convidion, 
and  fuch  as  might  have  been  caufed  by  the  quickeft 
and  livelieft  Impreffions.  What  he  believed ,  that 
he  faw  j  whereas  ethers  believe ,  because  they  fee. 


However, 
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However,  it  is  infinitely  more  ealie  to  become 
the  Slave  of  certain  fpeculative  Opinions,  very 
oppofite  in  appearance,  than  to  be  fincerely  and 
tranquilly  Mailers  of  our  Paflions.  Monficur 
Carree,  who  did  not  forfeke  his  old  Principles  by 
halves,  was  come  thus  far,  and  was  fo  much  the 
more  obliged  to  come  thither,  as  the  Syftem  which 
he  had  embraced  with  fo  much  Zeal,  was  a  per¬ 
petual  Union  of  Philofophy  and  Chriftianity.  His 
Metaphyficks  made  him  defpife  the  occajional  Cau¬ 
ses  of  Pleafures,  and  united  him  to  their  ownly  ef¬ 
ficacious  Caufej  the  love  of  Order  eftablilhd  Ju- 
ftice  in  the  bottom  of  his  Heart,  and  render’d  all 
his  Duties  Pleafures  •,  in  a  word,  Philofophy  was 
not  in  him  a  light  Tincture,  nor  a  fuperficial  Orna¬ 
ment,  but  became  a  profound  Sentiment,  and  a 
fecond  Nature,  very  hard  to  be  diftinguilh  d  from 
the  firlt. 

After  having  been  feven  Years  in  that  excellent 
School,  where  he  learned  all  that  we  have  men¬ 
tioned,  the  neceffity  of  looking  out  for  fome  kind  of 
Employment,  in  order  to  his  Subfiftance,  obliged 
him  to  leave  it,  and  to  go  into  the  City  to  teach 
the  Mathematicks,  and  Philofophy,  and  efpecially 
that  kind  of  Philofophy  of  which  he  was  fo  full : 
The  relation  it  has  to  Morality,  and  to  the  true 
Happinefs  of  Man,  made  it  become  infinitely  more 
valuable  to  him  than  all  the  Geometry  in  the  World. 
He  even  endeavour’d  to  proceed  in  fuch  a  manner, 
as  that  Geometry  fhould  only  be  a  ftep  to  guide 
him  to  his  dear  Metaphyficks,  which  he  had  al¬ 
ways  in  view,  and  his  greateft  Pleafure  wras  conti- 
nually  to  procure  new  Votaries  to  it.  His  Zeal 

and  Cares  met  with  all  die  Succefs  he  dcfired  he 

convinced 
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convinced  all  whom  he  undertook,  unlefs  it  Were 
fuch  Philofophers  as  had  been  harden’d  in  other 
Syftems. 

I  know  not  by  what  particular  Fate  it  was  that 
he  reckon’d  a  great  many  Women  among  his  Dif- 
ciples.  The  firft  of  thofe  whom  he  had  conver¬ 
ted,  foon  difcover’d  that  Monfieur  Carree  was  guilty 
of  feveral  odd  and  improper  ways  of  Speaking  , 
whereupon  (he  told  him,  that  (he  would  pay  his 
new  Philofophy  by  teaching  him  to  fpeak  true 
French,  and  he  acknowledg’d  that  he  had  very 
much  improved  his  Language  by  her  Inftrudions. 
In  general,  he  had  a  great  Opinion  of  the  Senfe  of 
Women,  even  with  refped  to  Philofophy,  whe¬ 
ther  it  was  that  he  found  them  more  tradable,  be- 
caufe  tfrfcy  had  not  been  prejudiced  by  any  con¬ 
trary  Notions,  and  that  they  only  endeavour’d  to 
Learn,  and  not  to  Difpute }  or  whether  he  was 
better  pleafed  with  their  zealous  adherence  to  the 
Opinions  they  had  embraced ,  or  laftly,  whether 
it  was  upon  account  of  that  general  Inclination  we 
have  for  that  Sex  which  aded  in  him,  without 
his  perceiving  it ,  and  made  them  appear  to  him 
better  Philofophers,  that  being  the  greatefi:  Orna¬ 
ment  they  could  have  in  his  Eyes. 

His  Converfation  with  them  did  yet  feafon  the 
Myftery  :  for  Women  are  not  lefs  obliged  to  con - 
ceal  the  acquired  Lights  of  the  Mind  than  the  na¬ 
tural  Sentiments  of  the  Heart ,  and  their  greatefi 
Art  ought  always  to  be  even  fcrupuloujly  to  ob - 
ferve  the  external  Decencies  of  Ignorance.  He 
would  therefore  never  make  mention,  or  tell  the 
Names  of  thofe  Ladies  whom  he  inftruded^  nay, 
he  would  not  fo  much  as  vifit  them,  but  with  fuch 

i  ’  Pre- 
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Precautions  as  are  ufed  upon  a  very  different  Occa- 
(ion.  Betides  the  Women  of  the  World,  he  counted 
among  his  Difciples  feveral  Nuns,  yet  more  Docil, 
more  Studious,  and  more  eafily  embark’d  in  that 

which  affefts  them.  f  r  . 

In  fhort,  he  found  himfelf  at  the  head  of  a  little 

hidden  Empire,  but  which  would  fubmit  to  nothing 
but  Reafon,  nor  obey  any  thing  but  Demonftration. 

The  Buftnefs  of  Teaching  in  the  City,  is  not  lefs 
an  Enemy  to  Studies,  than  the  Diftraftions  occau- 
oned  by  Pleafure.  It  is  true,  one  may  ftrengthen 
and  confirm  one  felf  in  what  one  knows  already 
but  ’tis  impoffible  to  make  new  Acquifts,  efpeciai- 
ly  if  one  has  the  Misfortune  to  be  very  much  em¬ 
ployed. 

And  accordingly  Monfieur  Caxree  wanted  very 
much  of  being  as  far  advanced  in  the  Mathematicks 
as  he  could  go  he  faw  with  wonder  and  with 
grief  too,  the  fublime  and  rapid  Flights  of  certain 
Geometricians  of  the  firft  Order,  whilft  the  Cares 
for  his  Subfiftance  forced  him,  in  fpight  of  his  In¬ 
clinations,  to  creep  upon  the  Ground.  ^  He  followed 
them  however  as  far  as  he  could  with  his  Eyes  ^ 
he  made  the  beft  ufe  he  could  of  his  Time,  to 
ftudy  thoroughly  what  he  communicated  to  the 
Publick  j  he  enriched  himfelf  with  their  Difcoveries, 
and  if  he  was  concerned  that  he  himfelf  could  not 
make  as  fhining  ones,  he  did  much  lefs  regret  t  e 
Glory  than  the  Knowledge  which  they  produced. 

Monfieur  Varignon ,  who  has  been  always  very 
careful  in  the  choice  of  thofe  Pupils  which  he  iuade 
in  the  Academy,  took  him  for  his,  in  theli  ear  1697* 
Monf.  Carree  thought  himfelf  obliged  to  convince 
the  Publick  that  he  deferved  the  Title  of  Acadenii  , 
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and  having  therefore  furmounted  his  Natural  A  ver- 
fiott  of  appearing  in  Print,  he  put  out  the  firffc  Body 
of  a  Work,  that  has  appeared  upon  the  Integral 
Calculation }  the  Title  of  it  is,  A  Method  for  the  Me  a- 
fure  of  the  Surfaces,  the  Demenfion  of  Solids,  their 
Centres  of  Gravity,  o fPrecufjion, and  of 0 filiation.  In 
the  Year  1700.  The  Preface  of  this  Book  declares 
it  to  be  only  for  the  moft  plain  an  eafie  Application 
of  the  Integral  Calculation  }  it  fets  it  at  a  juft  Price, 
and  is  neither  Boafting  nor  Modeft }  but,  which  i9 
more  valuable  than  Modefty  it  felfi  exaffly  true. 
The  Author  afterwards  acknowledges  foine  Faults, 
and  had  the  Glory  of  correcting  ’em  in  a  Second 
Edition. 

The  Fate  of  Monfieur  Varignori’s  Pupils  is  to 
make  their  way  readily  enough  in  the  Academy, 
the  reafon  of  which  has  been  already  given.  Monf. 
Carrie  became  in  a  little  time  Ajfociate,  and  at  laft 
Penjioner  j  an  Eftablifoment  fufficient  to  fuch  mo¬ 
derate  Defires  as  his,  and  which  enabled  him  to 
give  him felf  up  entirely  to  his  Studies.  As  he  had 
the  Office  of  a  Mechanift,  he  turned  his  chief 
Thoughts  that  way,  and  applied  himfelf  to  every 
thing  belonging  to  Mufick,  fuch  as  the  Theory  of 
Sounds,  the  Defcription  of  different  Inftruments,  &c. 
He  did  not  embrace  that  Study  on  the  Account  of 
its  being  the  fpring  of  one  of  the  greateft  Pleafure9 
of  Senfe,  but  as  it  required  an  Infinity  of  crabbed 
and  thorny  Difcoveries  :  Our  Hiftory  of  the  Aca¬ 
demy  has  given  fame  Sketches  of  his  Meditations 
upon  this  Subjeft. 

His  Labours  were  very  much  interrupted  by  a 
continual  Indifpoficion  into  which  he  fell,  and  which 
grew  upon  him  during  the  laft  five  or  fix  Years 

of 
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of  his  Life  ,  his  Stomach  did  very  ill  perform  its 
Functions,  and  his  Phyficians  obferved  from  the 
1  Nature  of  his  Diftetnper,  that  very  corrofive  Acids 
1  which  were  predominant  in  his  Conftitution  did 
entirely  deftroy  it.  Being  almoft  incapable  of  Stu¬ 
dying,  and  yet  more  fo  of  any  profitable  Employ¬ 
ment,  he  found  a  Retreat  with  Monf,  Chauvi ni 
one  of  the  Counfellors  of  Parliament,  who  was 
1  no  otherwife  incommoded  by  his  Gueft,  than  from 
I  the  Difficulty  he  had  of  making  him  receive  fuch 
!  Affiftance  as  was  neceffary  to  him. 

After  a  long  Alternative  of  Relapfes  and  In- 
itervalsof  a  very  weak  Health,  he  fell  at  laid 
[into  a  Condition  in  which  he  was  the  firft  that 
(pronounced  Judgment  againft  himfelf.  He  told 
I  the  Prieft,  who  according  to  the  ufual  Ctiftom 
1  was  feeking  Expedients  to  prepare  him  for  Death, 

1  That  Philofiphy  and  Religion  had  long  fince  taught 
I  him  the  Art  of  Dying*  Indeed  he  met  Death 
1  with  all  that  Conftancy  that  both  Philofophy  and 
Religion  are  capable  of  giving.  He  reckon'd  lip 
with  great  Tranquility  how  many  Days  he  had  yet 
to  live  *,  and  when  upon  the  laft  Day,  how  many 
Hours  5  for  that  Reafon ,  which  he  had  fo  much 
:  cultivated,  was  revered  even  by  the  Diftemper  it 
felf.  Two  Hours  before  his  Death,  he  caufed  to 
be  burnt  in  his  prefence  fevetal  Letters  that  he  had 
received  from  Women.  It  is  eafie  to  guefs  at  the 
Subjed  of  thofe  Letters,  and  that  his  Difcretion 
was  very  different  from  that  which  is  lliewn  in 
the  like  Cafe  by  many  other  People  of  another 
make  than  he  was.  He  died  the  ixth  of  April, 
171  i.  I  (hall  only  add  a  few  ftrokes  to  what  I 
have  already  faid  upon  the  Charader  of  the  Mail* 
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He  never  asked  twice  what  was  his  Due  for  the 
Pains  he  had  taken.  People  were  free  to  ufe  him 
as  ill  as  they  would  in  that  refpecl  \  and  more¬ 
over  they  were  fure  of  its  being  a  Secret.  He 
loved  the  Academy  as  his  fecond  Country ,  and  would 
have  done  for  its  fake  the  Exploits  of  a  Roman. 
It  is  true,  I  can  give  no  other  Inftances  of  it  than 
the  Difcourfes  that  he  and  I  have  had  upon  certain 
Occafions,  but  thofe  Difcourfes  were  ftriftly  fin- 
cere,  and  proved  as  much  as  the  A&ions  of  ano¬ 
ther  Man.  I  knew  likewife  that  in  one  of  thofe 
Fits  in  which  he  thought  he  fhould  have  died,  he 
endeavour’d  to  put  off  that  Panegyrical  Account 
of  him  which  I  am  obliged  to  give  of  all  thofe 
Academifts  we  have  the  Misfortune  to  lofe  :  His 
Modefty  muff  have  been  very  great,  to  fear  fo 
plain  and  honeft  a  Difcourfe,  and  in  which  fo  little 
Eloquence  is  ufed  by  us.  He  left  the  Academy 
feveral  Treatifes  compofed  by  him  upon  different 
Subjeds  of  Phyficks  or  Mathematicks,  and  thereby 
made  her  his  univerfal  Heir. 

His  Place  of  Penfonary  Mechanifi  was  filled  by 
Monfieur  de  Reaumur. 


The 
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KmftLauJ*  Bourdelin  was  born  the  20th  of 
*^C  June,  1667.  He  was  the  Son  of  Claude 
Bourdelin ,  Penfionary  Chymift  of  the 
Academy,  of  whofe  Life  we  have  given 
fome  Account  in  our  Hiftory  for  the  Year  1699. 
He  was  brought  up  with  great  care  in  his  Father’s 
Houfe :  The  late  Monf.  du  Hamel ,  Secretary  of 
the  Academy,  chofe  him  all  his  Matters,  and 
watched  over  his  Education.  At  the  Age  of  16 
or  17  Years  he  had  Tranflated  all  Pindar  and 
Lv  cop  hr  on,  the  moft  difficult  of  the  Greek  Poets  5 
and  on  the  other  hand,  he  had  made  himfelf  Matter, 
without  any  help,  of  the  great  Work  of  Monf.  de 
la  Hire  upon  the  Conic  SeBions ,  more  crabbed, 
for  the  Matter  of  ’em,  than  the  above-mentioned 
Poets  are  for  their  Stile.  ’Tis  a  great  Journey 
from  the  Greek  Poets  to  the  Conic  SeBions. . 

The  Variety  of  his  Learning  put  it  into  his 
Power  to  chufe  what  Employment  he  would,  but 
his  Natural  Inclination  determined  him  to  Phyfick, 
in  which  he  had  already  received  great  affiftance  at 
home.  He  was  born  in  the  midft  of  the  whole 
Materia  Medic  a,  in  the  Bofom  of  Botany  and  Chy* 
miftry  j  He  therefore  applied  himfelf  with  vi¬ 
gour  to  the  necettary  Studies,  and  was  received 
Dodor  in  Phyfick  of  the  Faculty  at  Parisy  in 
1692. 

In  this  Profeffion  he  loved  both  the  Knowledge 
it  required,  for  which  he  had  a  very  happy  difpo-* 

N  2  fition* 


1 9  o  The  Life  of  Monfieur  Bourdelin. 

fition  j  and  yet  more  beyond  Comparifon,  the  Ad¬ 
vantage  it  would  bring  to  Mankind.  This  Advan¬ 
tage,  which  ought  always  to  be  the  principal  Ob- 
jed  of  the  Phyfician,  as  well  as  of  Phyfick  it  felf, 
was  the  foie  aim  of  Monf.  Bourdelin .  It,  is  true 
that  he  was  born  to  a  very  good  Fortune,  and 
might  have  lived  at  his  Eafe?  tho’  all  the  World 
had  continued  in  good  Health,  but  his  Dif-intereft- 
ednefs  did  not  proceed  from  his  Fortune;  it  was 
the  refult  of  his  Charader,  for  it  is  no  ftrange 
thing  for  a  rich  Man  to  defire  to  be  richer.  Mon¬ 
fieur  Bourdelin' s  Patients  were  unprofitable  enough 
to  him,  excepting  the  Satisfadion  he  had  in  aflifting 
them,  for  his  Care  was  to  vi/it  as  many  of  the  Poor 
as  he  could ,  and  he  vifited  them  preferably  to  others  \ 
he  paid  for  their  Medicmes ,  and  even  provided 
often  for  them  fuch  other  Helps  as  they  food  in 
7ieed  of  ,  and  as  for  the  rich  People ,  he  fudi - 
oufly  avoided  to  receive  from  them  what  was  his 
Due  j  he  was  plainly  uneafe  zvhen  he  received  his 
-  Fees  ;  and  without  doubt  the  greatef  part  of  fuch 
Patients  readily  fpared  his  Modefly ,  or  accommo¬ 
dated  themf elves  to  his  Generofity . 

As  foon  as  the  Peace  of  Ryfwick  was  concluded, 
lie  laid  hold  of  it  to  fee  the  Learned  Men  of  Eng- 
land  ^  the  Reward  of  his  Journey  was  a  Place  in 
the  Royal  Society ;  he  did  not  feek  for  it,  and  it  was 
therefore  fo  much  the  more  his  due. 

He  was  not  lefs  favourably  treated  in  his  own 
Country.  The  Academy  of  Sciences,  which  had  a 
Right  to  him  by  many  Titles,  chofe  him  for  one 
of  their  Afociate  Anatomifls ,  upon  their  new  Etta- 
blifhment  in  1699.  He  was  a  great  Matter,  not 
fo  much  of  Anatomy  it  felf,  as  of  its  Hiftory,  or 
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if  Anatomical  Learning.  In  our  Hiftory  for  the 
Fear  1700, it  may  befeen,that  upon  a  very  difficult 
^ueftion,  which  divided  the  Anatomifts  of  the 
Academy,  and  in  which  there  was  fome  Matters 
of  Fad  and  Difficulties  upon  the  Choice  of  the 
leceffary  Operations,  they  had  recourfe  to  Mon- 
!ieur  Bourdelin ,  and  that  he  laboured  very  advan- 
rageoufly  in  the  Preliminaries  towards  the  Expla¬ 
nations  thereof. 

In  1703,  he  bought  the  Office  of  Phyfician 
in  Ordinary  to  the  Dutchefs  of  Burgundy .  We  are 
allured  that  one  of  his  Principal  Motives  was,  the 
Defire  he  had  to  beftow  upon  the  Publick  his 
Pains  entirely  free  from  Intereft,and  to  deliver  him- 
felf  from  thofe  uneafie  Acknowledgments  which 
he  could  not  altogether  avoid  in  Baris.  We  fiiould 
not  have  advanced  a  Fad  fo  very  unlikely,  if  his 
whole  Condud  had  not  proved  the  fame.  Before 
he  removed  to  Versailles ,  he  fpent  four  or  five 
Months  in  refreffiing  his  Botany  with  Monfieur 
Marchant  his  Friend  and  Collegue.  He  forefaw 
very  well  that  he  fiiould  not  have  much  time  to 
go  a  Simpling  in  his  new  Habitation  :  He  was 
xefolved  therefore  to  fortify  himfelf  before-hand 
with  all  the  Lights  neceffary  to  that  purpofe. 
When  he  left  the  Town  it  was  a  general  Affli- 
dion  and  Mourning  among  all  the  Poor  in  his 
Neighbourhood.  The  greatejl  Qualities  of  Meny 
are  thofe  of  which  the  common  People  are  the  beji 
Judges . 

He  lived  at  VerfaiUes ,  as  he  had  done  at  Paris9 
as  diligent  without  any  private  Intereft,  as  inde¬ 
fatigable,  or  at  lead  as  prodigal  of  his  Pains^  as 
any  Phyfician  in  the  World  that  was  in  the  greateft 

N  3  need* 


192  The  Life  of  Monfieur  Bouideiin, 

need,  and  had  the  greateft  defire  of  heaping  up 
Riches,  •  His  love  of  the  Poor  was  always  his  pre¬ 
dominant  Paflion.  When  he  returned  home  from: 
vifiting  a  great  many  poor  Wretches  in  their  Beds, , 
he  always  found  a  Troop  waiting  for  him  at  his  < 
Doors,  It  is  reported,  that  one  day  as  he  paffcdl 
along  the  Streets  in  Ver failles,  fome  of  the  com¬ 
mon  People  cried  after  him,  TVs  not  our  Phyfician ,, 
but  our  Saviour  j  an  Exaggeration  foolifh  in  it 
felf,  but  in  fome  manner  excufable,  becaufe  it 
fhewed  the  Gratitude  as  much  as  the  Ignorance  of 
thofe  poor  Creatures. 

It  is  particular  enough,  that  in  a  Place  where: 
all  Profeffions,  be  they  what  they  will,  are  turned 
into  that  of  Courtier,  lie  continued  a  Phyfician 
Rill,  and  did  no  more  than  his  Bufinefs  at  the 
hazard  of  not  making  his  Court ,  but  his  great 
Reputation  made  it  for  him,  for  Monf,  Bour delot , 
firft  Phyfician  to  the  Dutchefs  of  Burgundy ,  dying 
in  1708,  that  Princefs,  of  her  own  accord,  recom¬ 
mended  Monfieur  Bourdelin  to  the  King  for  fo  con- 
fiderable  a  Place,  and  immediately  obtained  his 
Confent.  She  had  the  Glory  and  Satisfaction  of 
rewarding  Merit  that  did  not  feek  it  j  the  Cour¬ 
tiers  knew  of  his  Advancement  before  himfelf, 
and  he  was  only  informed  of  it  by  the  Compli¬ 
ments  they  paid  him.  1 

His  Manners  were  not  changed,  nor  fhaken  by 
his  new  Dignity,  he  was  always  the  fame,  only  he 
was  more  Bountiful  to  the  Poor,  becaufe  his  Abi¬ 
lities  were  inereafed.  However,  his  continual  Fa¬ 
tigues  very  much  weaken’d  his  Health.  A  trot}-* 
blefome  and  dangerous  Cough  fuffer’d  him  to  take 
no  reft.  Whether  it  was  an  Indifference  for  Life, 
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or  whether  it  was  a  certain  Intemperance,  and  Ex- 
cefs  of  good  Works,  a  Fault  that  is  not  very 
common,  he  is  charged  with  not  taking  fo  much 
care  of  himfelf  as  he  always  took  of  others,  lie 
drank  Coffee  to  keep  himfelf  from  fee  ping ,  that  he 
might  work  the  more ,  and  then  took  Opium  to  re¬ 
cover  his  Sleep .  Above  all,  it  was  the  immode¬ 
rate  ufe  of  Coffee  that  he  was  the  mod  blamed 
for  ^  he  made  himfelf  believe  a  long  time  that  he 
was  irrecoverable,  to  the  end  that  he  might  drink 
as  much  as  he  would  of  it.  At  laft  after  having 
fallen  by  degrees  into  a  great  Extenuation  or  Lean- 
nefs,  he  died  of  a  Dropfie  in  the  Stomach  the  20th 
of  Apr  if  1711.  His  laft  words  were,  In  te  Do- 
mine  fperavi  non  Confundar — He  could  not  fiuiffo 
the  two  Words  that  remained.  Such  a  Life  as 
his  was  Worthy  to  end  with  fuch  great  Tokens 
of  Faith . 

He  left  four  Children  by  a  mod  virtuous  Wife, 
with  whom  he  always  lived  in  the  greateft  Frjend- 
ftiip  and  Affection.  We  (hall  not  (lay  to  relate 
how  zealous  and  officious  he  was  for  all  his  Friends, 
how  kind  and  good  to  his  Domefticks  *,  it  is  better 
to  leave  you  to  guefs  at  the  natural  Confequences 
of  the  Character  in  which  we  have  reprefented 
him,  than  to  be  fufpeded  of  Partiality,  in  loading 
him  with  too  many  Perfections, 

His  Place  of  Affociate  Botanifl ,  to  which  he  had 
been  preferred  from  that  of  Anatomift ,  was  fup- 
plied  by  Monf.  Geoffroy. ,  the  Younger. 
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%’"^H  Laudius  Berger,  the  Son  of  Claudius  Ber- 
m  C  j  ger,  Dodor  of  Phyfick  of  the  Faculty 
of  Paris,  was  Born  on  the  20th  o  f  Jan. 
,  167 9-  Hfe  had  devoted  himfelf  to  his 

Father’s  Profeffion,  and  whilft  he  was  a  Student 
of  the  Faculty  he  maintained  a  Thefis,  Mr.  Fagon, 
the  King’s  firft  Phyfician,  prefiding,  againft  the  Ufe 
of  Tobacco  ,  the  Stile  and  Learning  of  which 
were  generally  admired,  but  the  Precepts  very 
little  followed. 

Tho’  Monf.  Berger  was  related  to  Monf.  Fagon, 
and  pretty  nearly  too,  ’twas  upon  the  occafion  of 
this  Thefis  that  he  came  to  be  more  particularly 
known  than  he  had  been  before,  and  was  received 
into  a  Friendlhip  and  Patronage,  which  their  Kin¬ 
dred  alone  could  not  have  obtained  for  him. 

Monf.  Barger  applied  himfelf  a  great  while  to 
the  Study  of  Plants  under  Mon CTournefort,  in 
which  he  made  fuch  a  Proficiency  that  this  great 
Botanift  procured  him  to  be  admitted  as  his 
Pupil  into  the  Academy  of  Sciences,  upon  its  Re- 
eftablifhment  in  the  Year  1699.  Since  when,  upon 
certain  Difpofitions  'made  in  that  Society,  lie  be¬ 
came  the  Pupil  of  Monf.  Homberg.  He  appeared 
equally  fit  to  fill  one  day  the  chiefeft  Places  either 
in  Botany  or  Chymiltry. 

But  different  Employments  diverted  him  from 
thole  Funftions  that  are  required  by  the  Academy  ; 
having  taken  his  Degree  of  Doftor  of  Phyfick,  he . 
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was  obliged  to  profefs  a  Courfe  of  it  in  the  Schools 
of  Paris  for  the  Space  of  two  Years,  which  he  did 
with  great  Succefs.  Befides,  his  Father  who  was 
a  good  Phyfician,  and  had  a  great  deal  of  Practice, 
took  him  often  with  him  to  his  Patients,  and  in- 
ftructed  him  in  his  Bufinefs,  both  by  his  own  Ex¬ 
ample,  and  by  .the  Obfervation  of  Nature  her  felf, 
a  more  efficacious  and  lively  Leflbn  than  all  thofe 
that  are  taken  out  of  Books  j  and  as  his  Father,  by 
reafon  of  his  Indifpofitions,  was  confined  to  his 
Houfe  the  two  la  ft  Years  of  his  Life,  he  dif- 
charged  his  Function  by  the  means  of  his  Son,  to 
whom  he  gave  his  Prefcriptions  as  well  as  his 
Learning  }  and  accordingly  after  his  Death,  which 
happen’d  in  1705,  the  Son  fucceeded  to  all  that 
Truft  and  Confidence  which  had  been  put  in  his 
Father,  and  found  himfelf  poflefted  of  all  his  Pa¬ 
tients,  as  it  were  by  Inheritance.  At  laft  Monf, 
Fagon,  who  was  Profeflbr  in  Chymiftry  to  the 
Royal  Gardens,  but  could  no  longer  follow  that 
Bufinefs,  made  Monf.  Berger  his  Deputy  in  the 
Year  1709  *,  and  after  he  had  been  fo  the  two  fol¬ 
lowing  Years,  Monf.  Fagon  was  perfwaded  that  he 
acquitted  himfelf  fo  well  therein,  that  he  obtained 
of  his  Majefty  the  Survivorlhip  for  him,  a  Favour 
which  he  would  not  have  eafily  asked  for  a  Perfon 
that  was  but  indifferently  qualified  for  it,  becaufe 
we  know  that  he  had  always  been  very  jealous  of 
the  Honour  of  that  Place. 

All  thefe  things,  tho’  they  hinder’d  Mon  [.Berger 
from  the  punftual  Difcharge  of  his  Duty  to  the 
Academy,  did  neverthelefs  qualify  him  to  become 
a  great  Academift  j  and  it  is  very  probable  the  So¬ 
ciety  would  have  been  the  better,  even  for  thofe 

his 


I 96  The  Life  of  Monfieur  Cassini. 

his  Avocations  and  Employments  that  did  not  im¬ 
mediately  concern  them  j  but  his  tender  Confti- 
tution  could  not  bear  up  againft  the  great  Bulinefs 
he  was  engaged  in,  and  his  Lungs  being  attacked, 
he  died  the  22d  of  May,  1712.  Monfieur  Je  la 
Carlier e,  the  Duke  of  Berry's  iirfl  Phyfician,  and 
very  noted  in  his  Pfofeflion,  had  defigned  him  for 
his  only  Daughter,  and  all  the  Circumftances  of  that 
kind  of  Adoption  are  ftill  part  of  Monf  Berger’s 
Character.  His  Place  of  Pupil  to  Monf.  Homberg 
was  filled  by  Monf.  Imbert ,  Doctor  of  Phyfick. 
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| Ohn  Dominic  Caffini  was  born  at  Perinaldo 
jTgg  in  the  County  of  Nice,  the  8th  of  June 
I^25-  His  Father  was  James  Caffini, 
an  Italian  Gentleman,  and  his  Mother’s 
Name  was  Julia  Croveji.  As  foon  as  he  was  out 
of  his  Childhood,  he  was  put  under  the  Care  of  a 
very  able  Tutor,  with  whom  he  made  his  fir  ft 
Studies  :  He  continued  ’em  in  the  College  of  Je- 
fuits  at  Genoa,  where  fome  of  the  Latin  Poems 
of  this  Scholar  were  printed  with  thofe  of  his 
Mafters,  in  a  Folio  Collection,  in  the  Year  164.6. 

He  contracted  a  very  intimate  Friendfiiip  with 
Monf.  Lefcaro,  who  was  afterwards  Doge  of  that; 
Republick.  He  was  with  him* at  one  of  his  Seats 
when  a  Clergyman  put  into  his  Hands  fome  Books 
about  Judiciary  Affrology.  His  Curiofity  was  ftirred 
up  by  them,  gnd  fie  made  an  Extra#  for  his  own 
Ufe  j  that  natural  Inftinft  which  led  him  to  the 
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Knowledge  of  the  Stars,  made  him  then  miftake 
Aflrology  for  Ajlronomy ,  in  the  Study  of  which  he 
advanced  fo  far  as  to  make  fome  attempts  at  Pre- 
didions,  and  not  without  Succefs  but  even  that 
which  would  have  plunged  another  into  perpetual 
Errors  made  him  fufped  it.  He  difcover’d  by  the 
integrity  of  his  Mind,  that  this  Art  of  foretelling 
was  merely  Chimerical,  and  he  feared,  fuch  was 
the  Delicacy  of  his  Confcience,  that  Succefs  was 
the  Punilhment  of  thofe  that  applied  themfelves 
thereto.  He  carefully  perufed  the  fine  Work  of 
Pica  de  la  Mirandula  againft  Afirologers ,  and  then 
burnt  the  Extrad  he  made  from  their  Books.  But 
whilft  he  was  amufing  himfelf  with  the  trifling 
and  ridiculous  Study  of  Aflrology ,  he  difcover’d 
the  folid  Charms  of  Ajlronomy ,  and  was  lenfibly 
affeded  with  them. 

Tho5  Aftronomy  were  not  fo  abfolutely  neeef- 
fary  as  it  is  in  Geography,  in  Navigation,  and  even 
in  Divine  Worship,  it  would  be  infinitely  worthy 
of  the  Curiofity  of  all  Humane  Minds,  on  account 
of  that  great  and  lofty  Spedacle  it  prefents  to  their 
View.  There  are  in  certain  very  deep  Mines 
fome  miferable  Wretches  that  both  live  and  die 
without  ever  feeing  the  Sun  ,  fuch  is  in  a  manner 
the  Condition  of  thofe  that  are  ignorant  of  the 
Nature,  Order  and  Motion  of  thofe  great  Globes 
that  roll  over  their  Heads,  to  whom  the  greateft 
Beauties  of  Heaven  are  unknown,  and  who  have 
not  Senfe  enough  to  enjoy  the  Univerfe.  This  is 
the  Bufinefs  of  Ajlronomersy  they  both  give  us  Eyes, 
and  unvail  to  us  the  vaft  Magnificence  of  a  World 
fhat  is  inhabited  by  almoft  none  but  Blind  Men. 

MonC 
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Monf.  Cajjini  applied  himfelf  zealoufly  to  Aftro- 
nomy  and  the  Preliminary  Sciences,  in  which  he 
made  fo  fwift  a  Progrefs,  that  in  1650,  that  is  to 
fay,  when  he  was  but  2  5  Years  old,  he  was  chofen 
by  the  Senate  of  Bologna ,  to  fill  the  firft  Chair  of 
Aftronomy  in  their  Univerfity,  which  had  been 
vacant  feme  Years  by  the  Death  of  Monfieur  Cava¬ 
lierly  the  famous  Author  of  the  Geometry  of  the 
Indivifibles ,  and  forerunner  of  the  Infinitely  Littles, 
to  whom  they  had  not  yet  been  able  to  find  a 
worthy  SuccefTor.  Upon  his  Arrival  at  Bologna , 
the  Marq.  Cornelia  Malvafia ,  who  had  very  much 
contributed  to  the  inviting  him,  received  him  into 
his  Houfe.  That  Marquis  was  one  of  the  Senators 
of  his  Country,  General  of  the  Troops  of  the 
Duke  of  Modena ,  and  a  learned  Man.  Three  Qua¬ 
lities  which  he  joined  together,  after  the  Example 
of  the  ancient  Romans ,  but  fo  uncommon  in  this 
Age,  as  to  be  accounted  almoft  fabulous. 

At  the  end  of  the  Year  1652,  a  Comet  came  to 
try  the  Skill  of  our  new  Profefibr  of  Aftronomy, 
and  to  offer  it  felf  to  him  as  one  of  the  greateft' 
Difficulties  of  his  Trade.  He  obferved  it  with 
Mr.  Malvafia ,  who  was  alfo  an  Aftronomer  ;  it 
palPed  by  their  Zenith,  an  uncommon  Circum- 
flance.  Monf.  Cajjini  made  all  the  Enquiries  upon 
this  Phenomenon  that  Art  could  defire,  and  all  the 
Determinations  he  could  furniffi,  and  in  1653,  pub- 
liffied  a  Treatife  upon  it,  which  he  Dedicated  to 
the  Duke  of  Modena. 

In  that  Work  he  takes  Comets  to  be  nothing  but 
fortuitous  Generations,  and  a  mafs  of  Exhalations 
proceeding  from  the  Earth  and  from  the  Stars  too  5, 
but  he  foon  formed  a  more  particular  and  noble 
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Idea  of  them }  He  perceived  that  the  Motion  of 
his  Comet  might  be  unequal  in  appearance  only* 
and  that  it  was  reducible  to  as  great  an  Equality  as 
that  of  a  Planet  j  and  from  thence  he  conjedured 
that  all  the  Comets,  which  had  always  paflect 
for  new  Stars,  and  were  thought  to  be  entirely  ex¬ 
empt  from  the  Laws  of  all  the  reft,  might  be  both 
of  the  fame  Regularity  and  of  the  fame  Antiquity 
too  as  thofe  Planets  to  which  we  have  been  ac- 
cuftomed  from  the  beginning  of  the  World.  In 
all  matters  ,  the  fir  ft  Syflems  are  too  port ,  too 
narrow ,  and  too  diffident ,  and  it  feems  as  if  Truth 
it  felf  were  only  to  be  the  Prize  of  a  certain  Bold - 
nefs  of  Re afon. 

It  was  this  happy  and  wife  Boldnefs  which 
made  him  undertake  the  Refolution  of  a  Problem 
which  was  fundamental  for  all  Aftronomy,  which 
had  been  attempted  feveral  times  by  the  moft  able 
Mathematicians,  but  without  Succefs,  and  even 
declared  impofilble  by  the  famous  Kepler ,  and  by 
Monf.  Bouillaud ,  a  great  French  Aftronomer,  viz* 
Two  Intervals  between  the  true  Place ,  and  the 
middle  Place  of  a  Planet  being  given  \  it  was  re¬ 
quired  to  determine  Geometrically  the  Apog&um 
and  Excentricity  thereof  ?  Monf.  Caffini  perform¬ 
ed  it,  and  very  much  furprized  the  learned  World. 
His  Problem  began  to  open  to  him  a  Way  to  a 
new  and  more  exad  Aftronomy  ;  but  as  he  flood 
in  need  of  a  great  number  of  Obfervations  to  ren¬ 
der  his  own  Invention  ufeful,  and  which  he  had 
not  yet  the  time  to  make  (having  hardly  attained 
to  the  Age  of  26  Years)  he  writ  to  Monf.  Gaf 
fendi  in  France ,  defiring  him  to  communicate 

thofe  that  he  might  have  made,  chiefly  upon .  the 

Superiour 
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Superiour  Planets ;  he  obtained  them  without  diffi¬ 
culty  from  a  Man  that  was  both  zealous  for  the 
Sciences,  and  favourable  to  the  Reputation  of  thofe 
that  cultivated  them. 

But  there  remained  yet  at  the  bottom  of  Aftrono- 
my  feveral  important  Doubts  and  effential  Difficul¬ 
ties.  It  is  certain  both  that  the  Sun  appears  to  move 
more  flowly  in  Summer  than  in  Winter,  and  like- 
wife  that  it  is  more  remote  from  the  Earth  in  Sum¬ 
mer  ;  this  greater  Diftnnce  ought  to  leffen  the  ap¬ 
pearance  of  its  Swiftnefs  j  but  is  there  not  more¬ 
over  a  real  diminution  in  that  Swiftnefs  > 

It  is  the  Sentiment  of  Kepler  and  Bouillaud  ; 
all  the  reft,  both  Ancient  and  Modern,  believe 
the  contrary ;  and  the  Certainty  of  the  Theory 
of  the  Sun  and  of  the  other  Planets  depended  ill 
a  great  meafure  upon  this  Queftion  ;  to  decide 
which,  it  was  neceflary  to  obferve  whether  when 
the  Sun  was  moft  remote  from  the  Earth,  the  di¬ 
minution  of  its  Diameter,  for  it  ought  then  to 
appear,  lelfer,  did  exactly  follow  the  fame  Propor¬ 
tion  as  the  diminution  of  its  Swiftnefs  j  in  this  Cafe 
moft  certainly  all  the  diminution  of  Swiftnefs  was 
only  apparent,  but  the  difficulty  was  to  make  thofe 
Obfervations  with  fufficient  Certainty  j  but  as  the 
Queftion  was  only  about  a  Minute,  more  or  lefs, 
in  the  greatnefs  of  the  Sun’s  Diameter,  and  the 
Inftruments  were  too  ftnall  to  give  it  with  Cer¬ 
tainty,  every  Obferver  might  either  add  or  take 
it  away  at  his  pleafure,  and  difpofe  of  it  in  favour 
of  his  Hypothefis,  and  fo  the  Queftion  would 
always  remain  undetermined.  We  Ihall  give  no 
more  than  this  inftance  of  the  extream  Impor¬ 
tance  that  even  the  fmalleft  Quantities  may  be 
with  refped  to  Aftronomy j  tho’  in  all  other  Cafes 

they 


The  Life  of  Monfteur  Cassini.  201 

they  are  hardly  worth  notice.  In  general,  it  is 
eafie  to  conceive  that  when  we  make  ufe  of  a 
Quadrant  for  Qbfervations,  the  proportion  it  bears  to 
the  Greatnefs,  which  it  is  to  meafure,  is  almoft  in¬ 
finitely  little,  fince the  thicknefs  of  a  Silken  Thread 
anfwers  two  Millions  of  Leagues  in  the  Heavens  5 
thus  the  nicety  and  exa&nefs  of  All ronomy  requires 
large  Inflruments. 

An  Occafion  happily  offer’d  it  felf  to  Monfieur 
CaJJini  to  procure  the  largeft  that  ever  was  made,  juft 
at  the  time  when  he  was  upon  new  modelling  this 
Science.  The  Confufion  into  which  the  Julian 
Calender  was  fallen,  by  the  negleft  of  fome  Mi¬ 
nutes  yearly,  awaken’d  the  Aftronomers  of  the 
1 6th  Century }  they  would  find  by  Obfervation  the 
Equinoxes  zndSol/lices ,  which  the  Calender  did  not 
give  within  ten  Days  at  leaft  of  the  true  time  }  and 
for  that  purpofe  Egnaz>io  Dante ,a  Dominican  t  ryer, 
and  Profeffor  of  Aftronomy  at  Bologna ,  in  the  Year 
1 575,  drew  in  the  Church  of  St .  Petronia ,  a  Line, 
which  (hew’d  the  Sun’s  way  during  the  whole  Year, 
and  chiefly  its  arrival  at  the  Solftices^  In  the  Year 
1653,  that  Church  was  enlarged,  which  put  Monf. 
Ca/Jini  upon  a  defign  of  drawing,  in  another  Part  of 
the  Church,  a  Line  that  fliould  be  longer  and  more 
exad  and  ufeful  than  that  of  Dante0  which  was  not 
even  a  Meridian .  As  it  was  neceffary  that  the 
Line  fhould  be  perfeftly  ftreight,  and  that  by  itsPo- 
fition  it  was  obliged  to  pafs  between  two  Pillars,  it 
was  thought  at  firft  it  could  not  pafs,  and  rnuft  be 
loft  againft  one  or  the  other. 

The  Magiftrates,  who  had  the  Care  of  Build* 
ing,  fcrupled  giving  their  Confent  to  fo  doubtful  a 
Projeft.  Monf,  Coffin,  by  a  Treatife  which  he 

publiihed. 
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publifhed,  convinced  them  that  it  was  pradicable. 
He  had  taken  his  Meafures  fo  nicely,  that  the  Me¬ 
ridian  palled  by  the  Sides  of  thofe  two  dangerous 
Pillars,  that  had  like  to  have  made  his  whole  De* 
fign  mifcarry. 

A  round  Hole  horizontal,  an  Inch  in  diameter, 
bored  through  the  Ceiling,  and  of  a  perpendicular 
Heighth  of  a  thoufand  Inches  over  a  Marble  Pave¬ 
ment,  upon  which  the  Meridan  was  traced,  receives 
every  Day,  and  fends  to  the  South  upon  that  Line, 
the  Image  of  the  Sun,  which  there  becomes  Oval, 
and  moves  upon  it  from  Day  to  Day,  according  as 
the  Sun  approaches  or  recedes  from  the  Zenith  of 
Bologna .  When  the  Sun  is  as  near  it  as  it  can  be, 
one  Minute  of  variation  in  its  Heighth,  is  anfwefid 
by  four  Lines  of  a  Foot  ( Paris  meafurej  upon  the 
Meridian,  and  when  the  Sun  is  fartheft  off,  two 
Inches  and  one  Line}  fo  that  this  Inftrument  is  of 
an  Bxaftnefs  beyond  what  could  have  been  ex- 
pe&ed }  it  was  made  with  a  Care  and  Application 
that  was  almoft  fuperftitious.  Father  Ricci oli,  a 
good  Judge  of  thefe  Matters,  fays,  it  was  more  An¬ 
gelical  than  Humane }  the  Particularities  of  it  would 
be  infinite.  In  the  Mathematical  Sciences ,  Prd - 
Sice  is  a  Slave,  and  Theory  its  Queen ,  but  here  the 
Queen  is  abfoiutely  depending  upon  the  Slave. 

This  great  Work  being  finished,  or  at  leaftfuf* 
ficiently  advanced,  Monf.  CaJJini  publickly  exhor¬ 
ted  all  the  Mathematicians  to  obferve  the  Summer 
Sol/lice  of  the  Year  1655.  He  faid,  in  that  Poetical 
Stile,  which  the  dry  Study  of  the  Mathematicks 
had  not  deprived  him  of,  that  he  had  fet  up  an 
Oracle  of  Apollo  of  the  Sun  in  a  Temple,  which 
might  be  confidently  confulted  upon  all  the  Dif- 
,  *  Acuities 
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I  Acuities  of  x^ftronomy.  One  of  the  firfl  Anfwers 
this  Oracle  render’d  was,  upon  the  Variation  of 
the  Sun’s  Swiftnefs  *,  he  declared  pofitively  in  favour 
of  Kepler  and  BouiUaud ,  that  it  was  partly  real ; 
and  thofe  whom  he  condemned  fubmitted  them- 
feives.  Monf.  Caffini  printed  tljat  lame  Year  a 
Treatife  upon  the  Ufe  of  his  Meridian,  and  Dedi¬ 
cated  it  to  Queen  ChriJBna  of  Sweden ,  who  was 
lately  arrived  in  Italy ,  and  upon  the  account  of  her 
Taft  for  the  Sciences  was  worthy  fuch  an  Enter¬ 
tainment. 

The  New  Obfervations  of  Monf.  CaJJini  were  fo 
exaft  and  decifive,  that  from  them  he  compofed 
Tables  of  the  Sun,  more  certain  than  thofe  that  had 
been  hitherto  publifhed.  It  might  have  been  ob¬ 
jected  againft  him,  that  his  Meridian  was  a  great 
help,  which  other  Aftronomers  wanted }  but  then 
that  afliftance  was  wholly  owing  to  himfelf. 

Neverthelefs  his  Tables  had  ftill  onedefeft  which 
his  Oracle  did  not  fail  to  take  notice  of.  Tycho 
Brahe  firft  difcovered  that  the  RefraBions  increafed 
the  apparent  Heighth  of  the  Stars  above  the  Hori¬ 
zon,  but  his  Opinion  was,  that  thofe  RefraBions  did 
not  extend  farther  than  to  the  ^$th  Degree,  after 
which  they  entirely  ceafed.  Monf.  Caffini  followed 
the  fame,  but  after  many  Trials  and  Geometrical 
Examinations  of  the  Nature  of  RefraBion ,  which 
till  then  had  not  been  known,  but  by  Obfervati¬ 
ons  always  liable  to  fome  miftake,  he  found  that 
they  reached  even  up  to  the  Zenith ,  tho’  from  the 
45 Bo  Degree  quite  to  the  Zenith  there  was  but 
one  Minute  to  be  divided  among  the  45  Degrees 
that  remained  *,  another  feeming  Trifle  in  Aftrono- 
my,  but  of  the  utmoft  Confequence.  It  is  the  Fate 

O  of 
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of  Novelties  (of  thofe  even  that  are  the  beft  proved) 
tobe  contradicted.  Among  thofe  thatoppofe  them, 
we  count  for  nothing  a  Drawer  of  Horofcopes, 
who  writ  againft  his  Syftem  of  Refractions,  and  ob¬ 
jected  that  he  was  not yet  old  enough  to  know  them. 
Father Riccioli  himfelf  did  at  firft  fcruple  to  fubmit 
to  it,  but  Monk  QaJJim  cited  him  before  St.  Petro - 
niay  vvhere  he  was  very  ftrong. 

He  made  ufe  of  his  new  Theory  of  Refractions 
to  compofe  fecond  Tables  more  exaCl  than  the  for¬ 
mer  5  he  joyned  thereto  the  Parallax  of  the  Sun, 
which  he  believed,  tho5  with  fome  doubting  as  yet, 
could  not  be  above  ten  Seconds,  and  thereby  he  re¬ 
moved  the  Sun  from  the  Earth  fix  times  farther  than 
Kepkr  had  done,  and  eighteen  times  more  than 
fome  others.  The  Marq,  Malvafia  calculated  Ephi- 
merides  for  five  Years,  beginning  at  1661.  Monf. 
Gemtgnano  Montanan ,  Profelfor  of.  the  Mathema- 
ticks  at  Bologna ,  declared  in  Print,  that  when  they 
computed  by  thofe  Ephimerides,  the  Inftant  in 
which  the  Sun  fhould  arrive  at  a  determinate 
Point  of  the  Meridian  of  St.  Petronia ,  it  never 
failed  to  happen  accordingly.  Lansberg  has  been 
formerly  convinced  of  falfifying  his  Obfervations 
to  make  them  agree  with  his  Tables  ,  fo  much  did 
the  Aftronomers  flatter  themfelves  with  attaining  to 
that  Agreement,  and  the  reft  of  Mankind,  with  ( 
enjoying  the  Opinion  of  others,  even  where  there  i 
was  no  foundation  for  it. 

ButMonfieurG^ri  was  interrupted  in  hisAftro-, 
nominal  Employments,  and  forced  to  come  dowp 
from  the  Region  of  the  Stars,  to  apply  himfelf  to. 
Affairs  that  were  meerly  Terreftrial,  the  frequept  In- 
nuiidations  of  the  River  Po, its  uncertain  and  irregular 

Courfe, 
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Courfe,  the  Divifion  of  its  Branches  fubjed  to 
changing,  even  the  Remedies  themfelves  applied  to 
this  Evil  (which  fometimesdid  nothingbutincreafe, 
or  remove  it  from  one  Country  to  another)  all  this 
I  fay,  had  been  an  old  and  fruitful  Spring  of  Dif- 
:  ferences  between  the  little  Governments  bordering 
upon  the  faid  River,  and  chiefly  between  Bologna. 

:  and  Ferrara.  Thofe  two  Cities,  tho5  both  fubjed: 
to  the  Pope,  arediftind  Governments,  and  both  of 
’em  have  prefer ved  the  Rights  of  fending  Ambaf- 
i  fadors  to  their  Sovereign.  As  the  People  of  Bo- 
I  logna  had  a  great  many  things  to  regulate  with 
thofe  of  Ferrara ,  upon  the  occafion  of  the  Waters, 
they  fent  the  Marquis  Tanara  Ambaffador  Extra- 
!  ordinary  to  Pope  Alexander  VIL  in  the  Year  1^57, 
and  order’d  Monf.  Cajjini  to  accompany  him  in  an 
I  Affair  in  which  the  Mathematicks  had  fo  great  a 
part,  perhaps  too  they  were  glad  of  that  occa  fieri 
to  fhew  the  Romans  the  Acquifition  they  had  made 
offo  learned  a  Man. 

Being  at  Rome  he  publifhed  feveral  DifcotirfeS 
upon  the  Bufinefs  that  carried  him  thither  5  he 
went  into  the  Detail  of  the  whole  Hiftory  of  the 
Pe,  which  he  extraded  both  from  Ancient  and 
Modern  Books,  and  from  all  the  Monuments  that 
remained  thereof  j  for  his  profound  Study  of  the 
Marhematicks  had  not  excluded  that  of  other  kinds 
of  Learning.  He  made,  in  the  Prefence  of  the  Com¬ 
mittee  of  Cardinals  appointed  for  the  Waters,  a 
great  many  Experiments  relating  to  that  matter,  and 
which  ferved  to  fupport  the  PretenfionS  of  thofe 
who  had  deputed  him  ^  and  he  made  appear  the 
fame  Care  and  the  fame  Exadnefs,  that  he  was 
thought  only  capable  of,  in  refped  to  the  Heavens  5 

O  7  accordingly 
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accordingly  the  Senate  of  Bologna  were  of  Opinion, 
that  they  could  not  fufficiently  reward  his  Services, 
but  by  conferring  upon  him  the  Office  of  Superin- 
tendant  of  the  Publick  Waters,  an  Employment  of 
which  we  have  before  given  an  account  in  die  Life 
of  Monf.  Guglielmini.  They  joyned  him  in  Bufi- 
nefs  with  feveral  Cardinals,  to  fliew,  that  tho*  he 
was  a  great  Mathematician,  he  was  as  well  quali¬ 
fied  for  worldly  Affairs  as  other  Men. 

In  the  Year  1663,  Don  Mario  Chigi ,  Brother  to 
Alexander  the  VII.  and  General  of  the  Holy  Church, 
gave  him  the  Direftion  of  the  Fortifications  of  Fort 
Urbano,  of  which  he  never  dreamt :  He  found  him- 
felf  then  transferred  at  once  to  the  Military  Ser¬ 
vices,  and  applied  himfelf  to  repair  the  old  Works 
of  that  Place,  and  to  make  new  ones  *5  but  in  the 
midft  of  thofe  Occupations,  he  always  bellowed 
fome  Contemplations  upon  the  Stars. 

Mention  has  been  already  made  in  die  Life  of 
Monf.  Vivianij  of  the  Difpute  that  happened  be¬ 
tween  the  abovementioned  Pope  and  the  Great  Duke 
of  Tufcany  about  the  Waters  of  Chi  ana ,  and  of  the 
fhare  Monf.  CaJJini  had  in  that  Bufinefs.  The 
Pope,  who  had  demanded  him  of  the  Senate  of 
Bologna  for  that  purpofe,  order’d  the  Cardinal 
Bofpigliofi ,  afterwards  Clement  IX.  to  acquaint  them 
that  he  had  conceived  a  particular  Efteem  for  Monf.  i 
CaJJini ,  and  intended  to  take  him  into  his  Service, 1 
without  prejudice  to  his  Eftablifhment  at  Bologna  \ 
and  indeed  that  Pope  called  him  often  to  him  to 
hear  him  Difcourfe  upon  the  Sciences,  and  pro- 
mifed  him  great  Preferments  if  he  would  take  up¬ 
on  him  the  Ecclefiaftical  Fundion,  for  which  he 

looked  upon  him  to  be  very  well  qualified,  by  the 
“  '  integrity  | 
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i  integrity  and  purity  of  his  Manners.  T.he.Tem- 
;  ptation  was  ftrong,  for  m  Italy  a  learned  Clergy- 
1  man  may  rife  to  fuch  a  Rank  as  hardly  to  give 
I  place  to  Kings  themfelves  *5  there  is  no  other  Con¬ 
dition  in  that  Country  capable  of  fuch  great  Re¬ 
wards  j  but  Monf.  Caffini  did  not  find  himfelf  called 
to  it,  and  the  fame  Piety  which  rendered  him  worthy 
of  coming  into  the  Church ,  kept  him  out  of  it . 

At  the  end  of  the  Year  1664,  there  appeared  a 
Comet ,  which  he  obferved  at  Rome  in  the  Palace  of 
Chigiy  in  the  Prefence  of  the  Queen  of  Sweden , 
who  her  felf  like  wife  made  Obfervations,  and  fieri- 
ficed  her  Nights  to  that  Curiofity.  He  depended 
fo  much  upon  his  Syftem  of  the  Comets,  that  after 
the  two  fir  ft  Obfervations,  which  were  the  Night 
between  the  1 7  th  and  1 8  th  of  December ,  and  the  fol¬ 
lowing,  he  boldly  marked  out  for  the  Queen  upen  the 
Celeftial  Globe,  that  Courfe  which  the  faid  Comet 
was  to  take  j  when  he  had  made  ihis  fourth  Obfer- 
vation,  which  was  upon  the  22 d9  he  affirmed, 
that  it  was  not  yet  in  its  greateft  Proximity  to  the 
Earth  ,  upon  the  2  %d,  he  foretold  that  it  would 
arrive  there  the  2  ytb,  and  tho’  at  that  time  it  fur- 
paired  the  Moon  in  Swifnefs,  and  feemed  as  if  it 
would  have  made  the  Tour  of  the  Heavens  in  a  little 
time,  he  had  the  Courage  to  aftert  that  it  would 
flop  in  Ariesy  fronj  which  it  was  not  above  two 
Signs  diftant}  and  that  after  .it  had  been  there  St  a* 
t ionary ,  its  Motion  would  then  become  Retrograde , 
in  refpeft  to  the  Direftion  it  had  had  before  ^  thefe 
Predi&ions  met  with  a  great  many  incredulous  Per- 
fons,  who  maintained  that  the  Comet  would  difap- 
point  the  Aftronomer,  and  who  wifhedit  alfo  even 
to  the  end  }  after  which,  when  they  found  that  it 

O  3  had 
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had  perfectly  fubmitted  it  felf  to  his  Laws,  they, 
like  the  Comet  it  felf,  moved  backwards,  and  Laid 
there  was  nothing  more  eafie  than  what  Monfieur 
Caffwi  had  done. 

There  appeared  a  Second  in  the  Month  of  April 
1665  ,  he  prefently  made  a  Calculation  or  Table 
for  it,  which  confirmed  what  he  had  done  upon  the 
preceding  Comet ;  fome  of  thofe  who  did  not  be¬ 
lieve  him,  fet  themfelves  to  imitate  him,  but  un¬ 
fortunately;  they  would  likewife  form  Syftems, 
and  pretended  that  the  new  Comet  was  the  fame 
with  the  other,  but  the  very  Qbfervations 
refuted  them.  As  for  him,  about  8  or  10  Days 
after  die  fir  ft- Appearance,  he  publilhed  his  Table, 
in  which  the  Comet  was  Calculated  with  the  fame 
Exaftnefs  as  if  it  had  been  an  old  Planet ;  he  like¬ 
wife  publilhed  at  Home  the  fame  Year,  a  Latin  Trea- 
tife  upon  the  Theory  ofthefe  two  Comets,  and  De¬ 
dicated  it  to  the  Queen  of  Sweden,  and  fome  Ita¬ 
lian  Letters,  which  he  infcribed  to  the  Abbot  Of- 
tavio  Falconieri,  in  which  he  entirely  difcovered 
his  Secret ;  an  Abridgment  of  which  may  be  feen 
in  the  Hiftory  of  the  Academy  for  the  Years  1706, 
and  1708. 

I  he  Queen  of  Sweden  having  received  from 
France  an  Ephimerides  of  the  Motion  of  the  firft 
Comet  made  by  Motif.  Auszout,  a  moft  profound 
Mathematician  and  nice  Obferver,  and  having  com¬ 
municated  it  to  Monf.  Cafftni ,  he  difcover’d  therein, 
thro’  fome  affected  Dftguifements,  the  very  fame 
Hypothefis  that  he  had  made  ufe  of  with  fo  great 
Succefs,  He  writ  to  the  Queen,  and  the  aforefaid 
Abbot  about  it,  with  a  Satisfaction  which  one  might 
ealxly  perceive  was  fincere,  and  which  chiefly  con- 

■  filled 
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lifted  in  obferving  that  the  Truth  of  his  Syftem 
,  was  eftablilhed  by  fuch  a  Conformity,  nor  was  he 
at  all  troubled  that  another  Man  fliared  in  the  Glo¬ 
ry  of  it.  This  Syftem  induced  him  to  believe 
that  the  fame  Comets  might  appear  again  after  a 
certain  time  •,  and  we  have  likewife  reported  after 
him,  irt  the  Hiftories  of  1 699,  1702,  and  1706, 
all  the  Arguments  that  might  fupport  that  Notion, 
which  has  aggrandized  the  Univerfe  and  augmented 

its  Pomp.  ' 

'He  was  about  this  part  of  Aftronomy  (fo  new 
and  fo  little  handled)  when  the  Pope  fent  him  back 
to  Tafcany ,  to  treat  along  with  the  Minifters  of 
the  Great  Duke  upon  the  Bufinefs  of  the  Chiana , 
and  at  the  fame  time  bellowed  upon  him  the  Su¬ 
perintendance  of  the  Waters  of  the  Ecclefiaftical 
State  }  when  he  had  difcharged  himfelf  of  thofe 
Commiffions,  he  rerurned  to  his  Pleafures,  that  is, 
to  his  Obfervations  of  the  Heavens. 

It  was  at  Citta  della  Pieve  in  Tufcany,  the  fame 
Year  1665,  (fufficiently  memorable  for  Learned 
Events)  that  he  difcovered  plainly,  upon  the 
Disk  of  Jupiter,  the  Shades  which  its  Satellites 
call  upon  it,  as  they  palfed  between  Jupiter  and 
the  Sun.  His  Bufinefs  was  to  diftinguilh  thofe 
Shades  from  the  Spots  of  that  Planet,  dome  of 
which  were  fixed  and  others  moveable  j  but  thofe 
that  were  fixed,  were  only  fo  for  a  time  \  and  he 
did  diftinguilh  them  fo  well,  that  it  was  by  a  fixed 
Spot  well  afcertained,  that  he  found  out  that  Ju¬ 
piter  turned  round  upon  its  Axis  in  the  fpace  of 
Hours  and  56  Minutes.  The  Learned  difputed 
with  him  the  Diftinftion  between  the  Shades  and 
the  Spots,  tho’  he  had  demonftrated  it .  Geqmetri- 

O  4  cally 
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trically,  and  had  foretold  both  the  Times  of  the 
going  in  or  coming  out  of  the  Shades  upon  the  ap¬ 
parent  Disk  of  Jupiter,  and  thofe  where  the  fixed 
Spot  was  to  appear  therein  by  the  Revolution  of  the 
Globe.  But  it  muft  be  owned,  that  the  extream 
fubtilty  of  thefe  Enquiries,  and  the  very  nice,  and 
till  then  the  new  Ufe  that  was  to  be  made  of 
Aflronomy ,  and  of  Opticks  together,  might  be 
allowed  to  meet  with  Oppofition  from  the  Learned 
efpecially,  who  will  not  fubmitfo  readily  as  others 
to  be  inftruded.  The  Sufpenfion  of  our  Belief  does 
honour  to  the  fine jl  Difcoveries. 

Thofe  of  Monfieur  Caffini  were  by  fo  much  the 
more  important,  that  of  all  the  Planets,  ’tis  Jupi¬ 
ter  at  prefen t  in  whom  we  are  mod  concerned.  It 
is  he  that  can  decide  the  Queftion  of  the  Mobility, 
or  Immobility  of  the  Earth  j  he  fhews  to  the  Eye, 
and  even  more  apparently  than  can  be  proved  with 
us,  all  that  Copernicus  did  only  conjedure  about: 
the  Earth,  and  that  too  with  a  kind  of  Rafhnefs. 

If  we  are  furprized  that  fo  great  a  Body  as  that 
of  the  Earth  fhould  turn  upon  its  own  Axis,  Ju~ 
piter,  a  thoufand  times  bigger,  moves  two  times 
and  a  half  more  fwiftly  and  if  we  think  it  ftrange 
that  the  Moon  alone  fhould  have  the  Earth  for  the 
Centre  of  its  Motion,  four  Moons  ox  Satellites  have 
Jupiter  for  the  Centre  of  theirs. 

When  they  could  no  longer  deny  the  Truth  of 
Monf.  Coffin? &  Difcoveries,  they  endeavoured  to  rob 
him  of  the  Honour  ofthem.  In  the  Month  of  Teh. 
i  667,  he  laid  hold  upon  a  favourable  Opportunity  of 
obferving  Mars  in  his  approaches  to  the  Earth,  and 
he  judged  by  the  Motion  of  fome  of  its  Spots,  that 
that  Planet  turned  upon  its  Axis  in  the  fpace  of 
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24Hours  and  feme  Minutes.  Fhofe  that  obferved 
it  at  Uw/n?,  to  whom  he  had  writ  concerning-  it, 
had  a  mind  to  have  prevented  him,  but  he  afTerted 
his  own  Right  very  well,  and  proved  that  their  Oo- 
fervations  were  both  pofteriour  to  his,  and  not  fo 
exaft  :  He  fixed  the  Revolution  of  Mars  to  24 
Hours  40  Minutes;  a  new  Glory  for  Coperni¬ 
cus,  whofe  Syftem  was  corrobarated  in  propor¬ 
tion  as  the  Heavens  difclofed  themfelves  to  the 
Eyes  of  Monf  Cajfmi,  In  the  fame  Year  he  like- 
wife  difeovered  fome  Spots  upon  the  Disk  of  Venus y 
and  was  of  Opinion,  that  its  Revolution  might  bw 
pretty  near  equal  to  that  of  Mars  ;  but  as  Terms, 
whofe  Orb  is  between  the  Sun  and  us,  is  liable 
to  the  fame  Variations  of  Phafes  as  the  Moon ,  and 
that  by  that  Means  the  returns  of  its  Spots  are  very 
hard  to  be  difeovered  with  certainty,  he  determined 
nothing  pofitively,  and  his  Caution  upon  doubt- 
ful  Difcoveries  was  a  Confirmation  of  the  Certain- 

tv  of  the  reft. 

'  In  fpight  of  the  regard  that  ought  to  be  paid  to 
his  ufeful  Application  to  the  Obfervations  of  the 
Heavens,  the  neceflity  of  having  Recourfe  to  him 
did  too  often  divert  him  from  thofe  Studies.  Be- 
fides  the  Employments  that  he  had  already,  and 
which  were  foreign  to  the  Bufinefs  of  Afironqmy, 
they  put  upon  him  the  Infpection  of  the  Fortifica¬ 
tions  of  Perugia,  and  Repair  of  the  Bridge  called 
Felix ,  which  the  Tiber  threatned  to  quit ;  he  or¬ 
der’d  a  Work  that  prevented  this  Diforder.  As  he 
was  poffefied  of  a  general  Love  for  the  Sciences,, 
he  would  likewife  abandon  himfeli  fometiines  to 
^voluntary  Diverfions, 


When 
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When  he  treated  with  Monf.  Viviani  upon  the 
Affair  of  the  Cbiana ,  he  had  made  federal  Phyfical 
Obfervations  upon  InfeSs,  which  Monf.  Montal- 
bani,  to  whom  he  communicated  them,  caufed  to 
be  publilhed  in  the  Works  of  Aldrovandus.  Fi¬ 
nally,  the  Experiments  about  the  Transfulion  of 
the  Blood  made  in  England  m&  France ,  and  which 
concerned  none  but  the  Phyficians  and  Anatomifts, 
being  become  very  famous,  he  had  the  Curiofity  to 
repeat  them  himfelf  at  Bologna  ;  fo  eagerly  did  his 
Paflion  for  Knowledge  hurry  him  on  to  different 
Objects  j  for  the  fame  Reafon,  as  he  paffed  thorow 
Florence ,  in  his  Journies  from  Bologna,  to  Rome, 
the  Great  Duke  and  Prince  Leopold  caufed  Affem- 
blies  of  their  Academy  Del  Cimento  to  be  held  in 
his  Prefence,  in  the  Opinion  that  he  would  com¬ 
municate  fome  of  his  Lights  to  them. 

In  the  Year  1668,  he  publilhed  the  Ephimerides 
of  the  Stars  of  the  Medicis,  for  in  Italy  they  are 
very  jealous  to  retain  that  Name  for  the  Satellites 
of  Jupiter.  Galileo ,  their  firft  Difcoverer, 
had  in  vain  attempted  to  Calculate  their  Mo¬ 
tions,  and  the  Eclipfes  which  they  caufed  in 
Jupiter,  by  depriving  him  of  the  Sun,  or  which 
they  themfelves  undergoby  falling  into  his  Shade  j 
in  effedt  it  looks  like  an  exceflive  and  condemnable 
Boldnefs  for  Humane  Minds  to  afpire  to  fuch 
Knowledges.  All  the  Planets  move  in  different 
Planes,  which  pafs  by  the  Centre  of  the  Sun  ,  that 
in  which  the  Earth  moves  is  the  icliptick,  the  Orbit 
of  Jupiter  is  another  Plane  inclined  to  the  Eciiptick 
from  a  certain  Number  of  Degrees,  and  cutting  it  in 
two  oppofite  Points.  This  Inclination  of  the  Orbit  of 
Jupiter  to  the  Eciiptick,  and  their  common  Inter- 
feclions,  tho’ enquired  into  by  the  Aftronomers  of 

all 
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all  Ages,  and  after  a  long  fequel  of  Obfervations, 
are  fo  hard  to  be  determined,  that  different  Aftro- 
nomers  difagree  very  much  with  one  another  about 
them,  and  fometimes  even  one  and  the  fame  Aftro- 
nomer  cannot  agree  with  himfelf.  The  reafon  is, 
becaufe  thefe  Planes,  tho’  real,  are  invifible,  and 
cannot  be  perceived  but  by  the  Mind,  nor  diftin- 
puilhed  but  by  a  great  Number  of  very  nice  Ar¬ 
gumentations.  What  flia.ll  we  then  think  of  Planes 
that  are  much  more  invifible,  if  one  may  fo  fpeak, 
in  which  the  Satellites  of  Jupiter  do  move  >  It 
has  been  neceifary  to  difcover  what  Angles  their 
Orbits  make  with  that  of  Jupiter,  and  between 
themfelves  and  with  our  Ecliptkk ,  and  befides  what 
is  the  different  greatnefs  of  thefe  Angles  as  they 
are  feen,  or  of  the  Sun ,  or  of  the  Earth.  In  a 
word,  in  the  Tables  of  thefe  new  Stars  thereenter 
25  Elements,  that  is  to  fay,  25  fundamental  Know¬ 
ledges  or  Determinations.  It  is  not  only  therefore 
a  great  Effort  of  the  Mind,  to  gather  together  and 
range  fo  many  Materials  neceffary  to  a  Building, 
but  likewife  it  is  as  great  a  one  to  know  how  many 
of  thofe  Materials  are  neceffary,  and  not  to  forget 
any  one  of  them. 

As  foon  as  Monf.  CaJJini  s  Tables  appeared,  all 
the  Aftronomers  of  Europe ,  who  were  warned  by 
them  of  the  Time. of  the  Eclipfes  of  the  Satellites , 
obferved  them  carefully  •,  among  the  reft,  Mon¬ 
fieur  Vkard,  one  of  the  Members  of  the  new-born 
Academy  of  Sciences,  and  he  found  pretty  often 
that  they  anfwer’d  to  the  Heavens  with  greater  ex- 
a chiefs  than  the  Author  himfelf  had  promifed who 
referved  to  himfelf  a  Power  of  rectifying  them 

hereafter.  He  had  done  that  for  four  Foreign 

Moons 
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Moons  vaflly  remote  from  us,  and  very  lately  known 
to  us,  which  all  the  Ajlronomers  of  24.  Centuries 
load  with  much  difficulty/  done  for  one  fyfoon. 

Monf.  Colbert,  who  by  the  King’s  Direitions 
had  formed  the  Academy  of  Sciences  in  if 66, 
defired  that  Monf.  CaJJlni  might  correfpond  with 
them  j  but  the  Paffion  that  Minifter  had  for  the 
Glory  of  his  Country,  would  not  fuffer  him  to 
be  contented  with  a  bare  Correfpondence,  but  in¬ 
duced  him  to  invite  him  by  Count  Graziani,  Se¬ 
cretary  of  State  to  the  Duke  of  Modena,  to  come 
into  France,  where  he  fhould  receive  a  Pennon 
from  the  King  equal  to  the  Employments  he  had 
in  Italy.  He  made  anfwer.  That  he  could  not 
difpofe  of  himfelf,  nor  accept  of  the  Honour  his 
Majefty  was  pleafed  to  do  him  without  the  Ap¬ 
probation  of  the  Pope,  who  was  then  Clement  the 
I^th.  Whereupon  the  King  defired  the  Loan  of 
him  from  his  Holinefs,  and  from  the  Senate  of 
Bologna  by  the  Abbot  of  Bourlemont ,  then  Auditor 
of  the  Rota,  only  for  fome  Years  j  they  were 
afraid  they  could  not  obtain  him  without  that  Li¬ 
mitation,  which  probably  was  added  for  that  pur- 
pofe.  1  hey  did  him  the  Honour  to  believe  that 

Artifice  neceffary,  and  condefcended  to  make  ufe 
of  it. 

He  arrived  at  Paris  in  the  Year  1669,  being 
called  from  Italy  by  the  King,  as  Sofigenes  another 
famous  Aftronomer  was  invited  from  Egypt  to 
Rome  by  Julius  Cafar.  The  King  received  him 
both  as  an  uncommon  Man,  and  as  a  Stranger  that 
abandoned  his  Country  for  his  fake.  His°Inten- 
tions  were  not  to  flay  in  France  j  and  accordingly, 
at  the  end  of  fome  lears,  both  the  Pope  and  the 

Govern- 
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Government  of  Bologna ,  who  had  continued  his 
Salaries  to  him,  earneftly  defired  him  back  again  , 
but  Monf.  Colbert  did  no  lefs  warmly  difpute  the 
matter  with  them,  and  had  at  la  ft  the  Pleafure  of 
conquering,  and  in  the  Year  1673,  procured  him 
to  be  Naturalized  in  France,  The  fame  Year  he 
married  Geneveva  the  Daughter  of  Monf.  Delaitre , 
a  Lieutenant-General.  The  King  when  he  ap¬ 
proved  of  his  Marriage,  had  the  Goodnefs  to  tell 
him,  that  he  was  glad  to  fee  him  become  a  French¬ 
man  for  ever.  Thus  France  'extended  her  Con- 
quefts  even  into  the  Empire  of  Learning. 

Monfieur  Caffini  having  been  a  Foreigner,  had 
reafon  equally  to  fear  the  partiality  of  the  Pub- 
lick,  either  in  his  Favour  or  to  his  Prejudice,  and 
without  a  great  Sock  of  Merit,  he  could  not  have 
faved  himfeif  from  the  Danger  of  either.  He  was 
fenfible  that  he  was  going  to  begin  a  new  Career, 
which  was  fo  much  the  more  difficult,  as  that  for 
the  fupport  of  his  Reputation  he  was  obliged  to 
furpafs  it.  We  ffiall  not  give  the  Detail  of  all  that 
he  did  in  France ,  but  only  hint  at  fome  of  the 
moft  remarkable  Paffages. 

The  Academy  having  in  the  Year  1672,  fent 
fome  Perfons  to  make  Obfervations  in  the  Ifland 
of  Cayenne  near  the  Equator ,  becaufe  a  Climate 
fo  different  from  ours  was  likely  to  furnifh  a 
number  of  Obfervations  very  different  from  thofe 
which  are  made  here,  and  which  might  therefore 
be  of  great  ufe  to  us,  they  confirmed  all  that  Mon¬ 
fieur  CaJJini  had  laid  down  feveral  Years  before  by 
Arguments  and  Theory  about  the  Farallax  of  the 
Sun ,  and  the  RefraBions  \  fo  nice  an  Aftronomer 
is  almoft  a  Prophet,  and  may  pretend  to  the  Glory 
of  Aftrological  Predictions.  More- 
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Moreover,  one  of  the  principal  Defigns  of  that 
Voyage  to  Cayenne  was  to  obferve  the  Parallax  of 
Mars ,  at  that  time  very  near  the  Earth,  whilft 
Monf.  Cajjini ,  and  the  reft  of  the  Aftronoiners  of 
the  Academy  obferved  it  here.  This  Method  of 
knowing  the  Parallaxes  by  Obfervations  made  at 
the  fame  time  in  very  diftant  places  is  ancient  j 
but  Monf.  Cajjini  found  out  another,  whereby  one 
only  Obferver  was  fufficient,  becaufe  that  one 
fixed  Star  anfwers  to  a  fecond.  Mr.  Whifton ,  a 
famous  Englifh  Aftronomer  fays,  that  this  Notion 
has  fomething  of  Miraculous  in  it. 

Thefe  two  Methods  concurred  in  giving  the  fame 
Parallax  to  Mars,  from  whence  that  of  the  Sun 
followed  }  after  a  long  Uncertainty  it  was  deter¬ 
mined  at  ten  Seconds  :>  and  confequently  there  is 
no  longer  room  to  doubt  that  the  Diftance  of  the 
Sun  from  the  Earth  is  at  lead:  33  Millions  of 
Leagues,  which  is  much  farther  than  has  been 
hitherto  believed.  All  the  Diftances  of  the  other 
Planets  are  augmented  in  proportion ,  and  the 
Bounds  of  our  Vortex  removed  very  much  back¬ 
wards. 

In  the  Month  of  December  1680,  there  ap¬ 
peared  a  Comet  which  has  been  famous.  Mon¬ 
fieur  Cajjini  after  the  firft  Obfervation,  told  the 
King,  in  the  Prefence  of  all  the  Court,  that  it 
would  follow  the  fame  Courfe  as  that  other  Pla¬ 
net  obferved  by  Tycho  Brahe'  in  1577.  He  was 
In  a  manner  deftined  to  make  thefe  kinds  of  Pre¬ 
dictions  to  crowned  Pleads.  What  made  him  fo 
pofitive  upon  one  only  Obfervation  was,  that  he 
had  found  that  moft  part  of  the  Comets,  whether 
of  thofe  that  he  had  feen,  or  that  had  been  ob¬ 
ferved 
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ferved  by  other  Aftronomers,  took  a  particular 
Road  in  the  Heavens,  which  for  that  Reafon  he 
called  the  Zodiac  of  the  Comets ,  and  as  that  of 
1680,  appeared  in  that  Zodiac  like  the  Comet  of 
1577.  He  was  of  Opinion  that  this  would  follow 
that,  and  fo  it  did. 

In  1683,  he  perceived  for  the  fir  ft  time  a  Light 
in  the  Zodiac,  which  perhaps  had  been  already  ob- 
ferved,  tho’  but  very  rarely  but  as  it  had  only 
been  taken  for  a  Tranfient  Phenomenon,  it  was 
not  much  regarded.  *As  for  his  part,  he  prefently 
conjectured  by  the  Circumftances  of  this  new 
Light,  that  it  might  be  of  a  durable  Nature  3  he 
formed  a  Theory  of  it,  which  taught  him  the  Times 
when  it  might  appear  again,  being  freed  and  dis¬ 
entangled  from  Crepufcules  or  Twilights  with 
which  it  is  often  confounded  ,  and  he  found  after¬ 
wards,  that  it  might  be  returned  to  our  Eyes  by  a 
matter  which  the  Sun  fhould  protrude  out  of  it  felf, 
much  beyond  the  Orbit  of  Venus jn  which  it  would 
be  involved  ’till  that  Diftance.  As  this  Light  is 
not  always  vifible  at  thofe  times  when  it  fhould  be 
fo,  it  feems  as  if  that  Derivation  of  Matter  were 
unequal  and  irregular,  like  the  Production  of  the 
Spots  of  the  Sun.  This  Phenomenon  was  fince 
obferved  in  divers  places,  and  even  in  the  Eaft- 
Indies  :  And  if  Monf.  Caffini  be  not  the  firft  Man 
that  faw  it,  at  lead'  is  he  the  firft  who  has  taught 
others  to  view  it,  and  procured  to  it  that  Atten¬ 
tion  which  it  defer ved  *5  nay  more,  he  judged 
from  the  Beginning,  that  if  this  Light  could  be 
feen  in  the  prefence  of  the  Sun,  it  would  make 
it,  what  is  call’d  the  Hairy  Comet}  this  was  a 

Confequence  of  his  Syftem  >  but  perhaps,  he  him- 

felf 
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felf  fcarce  ever  expeded  to  fee  it  verified.  In 
1706,  when  there  was  an  Edipfe  of  the  'Sun,  Men 
faw  in  thofe  places  where  it  was  total,  a  luminous 
Hairinefs  about  that  Planet,  exadly  fuch  a  one  as 
Monf.  CaJJini  had  foretold,  and  which,  if  it  were 
not  the  very  fame  that  he  had  foretold,  was  not  to 
be  accounted  for  at  all. 

In  1684,  he  compleated  the  World  of  Saturn , 
which  had  remained  very  imperfect.  Monf.  Huy - 
gens ,  in  the  Year  1655,  difcover’d  one  Satellite  or 
Moon  about  that  Planet,  which  was  the  only  one 
a  long  time,  but  has  been  fince  found  to  be  but 
th t  fourth y  reckoning  them  from  Saturn .  In  1671, 
Monf.  CaJJini  difcover’d  the  third  and  the  fifth , 
and  was  fully  fatisfied  about  them  in  1673.  Finally, 
In  1684,  he  difcover’d  the  fir ft  and  the fecond  \  fince 
which  there  has  been  no  more  found.  Thefe  Dif- 
coveries  require  a  great  Nicenefs  in  Obfervation, 
and  the  utmoft  Exadnefs,  witnefs  the  Error  into 
which  Father  Rhita  fell,  a  learned  Man  other- 
wife,  who  took  fome  little  fixed  Stars  for  new  Sa¬ 
tellites  of  Jupiter ,  and  thereupon  made  his  Court 
to  Pope  Urban  the  VUIth,  by  naming  them  Aftra 
UrbanoBaviana ,  an  odd  Name,  and  which  would 
not  at  all  have  been  proper,  even  tho’  his  Satellites 
had  been  real.  Thofe  of  Saturn  have  been  thought 
worthy  of  a  Medal  in  the  Hiftory  of  '  the  King, 
with  this  Infcription  3  Saturni  Satellites  primwn 
cogniti . 

Here  follows  another  Event  of  a  more  lingular 
Kind  than  all  the  reft.  Monf.  de  la  Loubere ,  the 
King’s  Ambaflador  at  Siam,  in  1687,  having  ftu- 
died  that  Country  as  a  Philofopher  and  Learned 
Man,  as  far  as  his  fliort  Refid ence  there  would 

permit. 
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permit,  brought  from  thence  a  Method,  which 
was  there  ufed  in  Calculating  the  Motions  of  the 
Sun  and  Moon.  It  is  not  performed  by  Tables 
after  our  manner,  but  by  the  Ample  Additions  or 
Subtradions,  Multiplications  or  Divifions  of  cer¬ 
tain  Numbers,  of  which  one  fcarceever  fees  any 
Relation  to  the  Heavenly  Motions,  and  whereof 
the  barbarous  and  unknown  Terms  do  ftill  increafe 
the  Strangenefs  of  the  Calculation.  Every  thing 
therein  is  Confufion  and  Obfcurity,  which  Teems 
to  be  affeded,  and  perhaps  may  really  be  fo  j  for 
Myftery  is  the  Portion  of  Barbarity .  Monf.  de  la 
Loubere  fent  this  frightful  J&nigma  to  be  folved 
by  Monf.  Caffini ,  and  according  to  the  Condition 
and  State  of  Sciences  at  prefect  in  the  Eaft,  there 
is  all  the  reafon  in  the  World  to  believe,  that 
altho’  thefe  Rules  may  be  purfued  there,  it  would 
have  been  very  difficult  to  have  found  any  one 
among  them  that  could  underftand  them.  Never¬ 
theless,  Monf.  Caffini  penetrated  into  thofe  Dark- 
neffes  *,  and  difcover’d  therein  two  different  Epo¬ 
chal,  which  they  had  not  at  all  diftinguifhed  i 
the  one  a  Civil  Epoch  a,  which  fell  out  in  the  Year 
544,  before  the  Birth  of  Jefus  Chrijl  ;  the  other 
an  Agronomical,  for  the  Year  638,  after  the  faid 
Birth.  He  obferved  very  happily  that  Pythagoras 
was  alive  in  the  time  of  the  firft  Epocha9  he 
whofe  Opinions  the  Indians  follow  even  to  this 
Day,  or  perhaps  who  followed  thofe  of  the  In¬ 
dians.  Thefe  two  Epocha's  being  found,  were 
the  Key  of  all  the  reft,  but  fuch  a  Key  as  could 
not  be  managed  without  great  Skill.  It  appears 
by  the  unravelling  of  this  Method,  that  thofe 

p  Authors 
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Authors  were  pretty  well  acquainted  with  the 
Motions  of  the  Sun  and  the  Moon,  and  they  could 
not  be  fufpeded  to  have  borrowed  fo  different  a 
manner  of  Calculating  from  the  Weflern  Nations. 
Monf.  Caffini  mujl  have  been  very  familiar  with  the 
Heavens  to  find  them  out  in  fuch  a  Dijguife. 

His  Enquiry  into  this  Indian  Calendar  led  him 
to  new  Reflections  upon  our  own  ;  with  a  Mind 
full  of  heavenly  Motions,  of  Combinations  and  of 
all  the  Periods  or  Cycles  that  have  been  found 
out,  he  invented  one  which  he  called  Lunifolar 
and  Pafchal ,  becaufe  its  Effed,  according  to  the 
Defign  of  all’  the  Ecclefiaflical  Calendars,  was  to 
make  the  Motions  of  the  Sun  and  Moon  confor¬ 
mable,  with  refped  to  the  Feaft  of  Eafier .  This 
brings  back  the  New  Moons  to  the  fame  Day  of 
the  Gregorian  Year,  to  the  fame  Day  of  the  Week, 
and  almoft  to  the  fame  Hour  of  the  Day  for  the 
fame  Place,  which  is  the  utraoft  exadnefs  in  the 
matter  of  Calendars . 

Moreover,  it  is  very  Happy  and  even  Sacred, 
forafmuch  as  it  has  for  its  Epccha  the  Year  of  the 
Birth  of  Jefus  Chrifi  j  and  as,  Monf.  Caffini  by 
Calculating  found  in  that  Year  a  Conjundion  of 
the  Sun  with  the  Moon  upon  the  fame  Day  with 
the  Equinox ,  which  was  the  24th  of  March ,  the 
Eve  of  the  Incarnation,  according  to  the  ancient , 
Tradition  of  the  Church  j  this  Epocha  was  at  the 
fame  Time  Agronomical ,  by  its  falling  in  with  the 
Equinox  and  the  New  Moon,  and  Civil  too,  by 
the  greateft  Event  that  ever  happen’d  upon  the 
Earth.  This  Period  is  of  11600  Years,  and  all  the 

others  that  have  been  invented  rolled  therein.  I  he 
'  s  World 
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1  World  has  not  feen  as  yet  any  more  than  about 
!  the  laft  Third  of  one  of  thefe  Periods,  which  ended 
I  upon  the  Day  of  the  Incarnation  and  a  little 
i  more  than  the  7th  part  of  another  Beginning. 

Monf.  Ca/Jini  in  the  Year  1693,  publilhed  new 
Tables  of  the  Satellites  of  Jupiter^  more  exaft  than 
:  thofe  of  1668,  and  brought  to  their  utmofi  Per- 
I  fection.  He  added  to  it  a  very  inftru&ive  Dif- 
1  courfe  upon  the  line  Aftronomy  of  Jupiter ,  of 
which  he  kept  nothing  back.  He  render’d  it  both 
;  eafy  to  every  Body,  v/hereas  it  was  only  fo  to  the 
Aftronomers  before,  and  fo  nice,  that  mod:  times 
the  Obfervations  agreed  with  his  Calculation,  even 
within  the  Minute.  And  accordingly  thefe  Ta¬ 
bles  that  were  calculated  for  the  Meridian  of  Paris, 
had  the  Honour  to  be  taken  for  a  perpetual  Stan¬ 
dard  edabliflied  at  Paris ,  which  would  give  its 
immediate  Obfervations,  and  by  comparing  them 
with  thofe  that  were  made  in  other  Places,  a  great 
number  of  Longitudes  were  difcover’d.  We  find 
that  the  Knowledge  of  this  World  of  Jupiter , 
which  is  165  Millions  of  Leagues  remote  from 
us,  has  produced  that  of  the  Earth,  and  has  al- 
mod  changed  the  Face  of  it.  Siam ,  for  inftance, 
is  now  found  to  be  500  Leagues  nearer  to  us,  than 
it  was  thought  to  be  before.  On  the  contrary  too, 
from  the  Heavenly  Spaces  that  had  been  made  too 
fmall,  the  Terreftial  had  been  computed  too  large, 
a  natural  Confequence  of  our  Situation,  and  of 
the  firft  Prejudices. 

In  1695,  Monf.  CaJJini  made  a  Voyage  to  Italy ; 
at  another  time  perhaps  we  might  have  apprehen¬ 
ded  fome  Returns  of  Tendernefs  for  his  own  Coun- 

P  2  try. 
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try.  $ut  as  after  the  Death  of  Monf.  Colbert,  he 
had  withftood  very  prefling  and  very  advan¬ 
tageous  Offers  made  him  by  the  Queen  of  Sweden , 
who  would  have  called  him  back  thither,  we  were 
fecure  of  his  Fidelity  to  his  new  Country.  He 
took  with  him  the  only  Son  that  remained,  and 
who  is  at  prefent  a  Member  of  the  Academy  } 
another  of  his  Sons  had  been  killed  at  Sea  the  fame 
Year,  in  an  Engagement  with  an  Englifi  Ship 
whilft  he  boarded  and  took  her.  Monf.  CaJJlni 
did  not  fail  to  make  a  Vifit  to  his  Meridian  of 
St.  Petronia,  which  wanted  him.  The  Vault  which 
admitted  the  Sun  was  funk,  and  the  Hole  that  had 
been  made  in  it  was  no  longer  perpendicular,  as  it 
ou°ht  to  be.  Monf.  Guglielmint  had  remedied  that: 
Diforder  but  fince  then  the  Pavement  upon  which 
the  Meridian  was  drawn  had  loft  its  exsft  Level. 
In  fhort,  Monf.  CaJJini  arrived  there  feafonably  to 
repair  his  firft  Work,  and  the  only  one  he  had  left 
to  Italy.  He  was  willing  to  extend  his  Cares  to 
Pofterity,  and  therefore  defired  Monf.  Guglielmmh 
to  Publifh  an  Inftru&ion  of  all  that  was  neceffary. 
to  be  done  for  the  Confer  vat  ion  and  Reparation  of 
this  great  Inftrument.  Monf.  Gugl'ielmini  did  fo, 
and  therein  made  mention  of  Monl.  CaJJini ,  as  a 
Scholar  would  have  done  of  his  Mafter. 

This  Meridian  of  S. Petronia  was  the  6ocoocth 

Part  of  the  Circumference  of  the  Earth  \  but  there1 

was  another  undertaken  in  France  which  would  be 

the  45000th  Part  of  the  fame  Circumference,  anc 

which  confequently  would  give  the  Meafure  0: 

the  fame  Diameter  of  the  Earth  with  fuch  an  ex- 

aftnefs,  as  was  never  heard  of,  nor  hoped  for  ’ul 

now 
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now,  but  which  is  the  Neceifary  and  only  Foun¬ 
dation  of  all  the  Adronomical  Meafures .  Tis  . 

famous  Meridian  of  the  Obfervatory  begun  by 

Monf.  Picard  in  1 669,  continued  by  Monf.  cle  la 
Hire,  in  1683,  on  the  North  fide  of  Paris,  an 
on  the  South  by  Monf.  Caffini,  and  at  lad  came 
on  by  the  fame  Monf.  Caffini  in  1700,  0  *e  «- 
tream  parts  of  Rou/Jiuon.  Monf.  .  , 

the  honour  of  finilhing  it foie  Author  of  the 
Meridian  of  Bologna,  and  Author  of  the  greateft 
part  of  that  in  France,  the  two  fined  Monument, 
that  Practical  Adronomy .  has  ever  raifed  upon 
Earth,  and  the  mod  Glorious  for  the  Indudnou 

Curiofity  of  Men.  ,nd  I7o4  have  taken 

notice  of  that  which  was  done  at  Rome  about  he 
Gregorian  Calendar :  The  Pope  order  d  that  the 
Congregation  of  Cardinals,  to  whom  that  matter  was 
refer’d,  (hould  confult  Monfieur  Caffini  about  it , 
Italy  feemed  to  require  back  of  France  what  (he  had 
given  to  her-,  and  France  upon  this occafion  receive  d 
m  the  Place  of  Monfieur  Caffini*  Perfcn  formed  by 
his  Hands,  which  was  his  Nephew  Monfieur  Ma~ 
raldi,  who  having  a  great  Tad  and  Inclination  o 
the  Sciences,  and  particularly  to  Adronomy,  cat 
in  1687  into  France  to  be  with  his  tncL 
who  was  fo  capable  of  teaching  hum  When  the 
Bufinefs  of  the  Calendar  was  in  Agitation  at  Rome 
Monfieur  MaralJi  was  there,  and  the  Pope  afiocia- 
ted  him  to  that  Congregation,  which  flood  in  need 
of  a  Man  that  could  bring  Monfieur  Caffini  a 

Spirit  along  with  him. 

p  ~  Be  tides 
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Befiues  all  that  we  nave  related  concerning  him, 
he  has  enricned  Aftronomy  with  a  great  number  of 
fine  and  ingenious  Methods,  fuch  as  the  Invention 
of  the  Longitudes  in  1661,  by  the  Eclipfes  of  the 
Sun,  which  it  was  not  thought  could  ever  have 
been  applied  to  that  purpofe  ,  the  explaining  the  Li * 
bra  tion  of  the  Moon,  by  the  Combination  of  two  Mo¬ 
tions,  one  of  which  is  that  of  a  Month,  and  the 
other  is  made  aoout  its  Axis  in  a  time  pretty  near 
equal  j  the  manner  of  finding  the  true  Pofition  of  the 
^P°ts  of  the  Sun  upon  its  Globe  }  that  of  deferibing 
kinds  of  Spirals,  which  reprefent  all  the  apparent 
Odnejfes  of  the  Motion  of  the  Planets,  and  point  out 
their  Places  in  the  Zodiac  day  by  day  ;  belides  fe- 
veral  others,  which  may  ferve  for  future  Aftrono- 
mers,  as  fo  many  Means  of  attaining  to  his  Know¬ 
ledges,  altho’  they  Ihould  not  come  up  to  his  Ca¬ 
pacity. 

He  under  flood  the  Heavens  not  only  as  they  are 
in.  thunfelves,  but  fuch  as  they  have  been  con¬ 
ceived  by  all  thofe  who  have  ever  formed  any  Idea 
of  them.  If  there  happened  to  be  in  an  Author,  that 
did  not  at  all  treat  of  Aftronomy,  any  Paffages  that 
haCi  tne  lead  relation  thereto, they  never  elcaped  him. 
All  that  was  writ  upon  that  Subject  feemed  to  be¬ 
long  to  him ;  and  were  it  never  fo  much  concealed, 
he  found  it  out  and  challenged  it. 

In  the  la  A  lears  of  his  Life  he  loft  his  Sight, 
a  Misfortune  common  to  him  with  the  great  Galileo, 
and  perhaps  for  the  fame  Reafon,  for  nice  Obfer- 
vauons  require  a  great  effort  of  the  Eyes.'  Accord¬ 
ing  to  the  Humour  of  Fables,  thefe  two  great  Men 
that  have  made  fuch  Difcoveries  in  the  Heavens, 

may 
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may  be  compared  to  Tirefias,  who  was  ft  ruck blind for 
bavin £  pried  into  fome  of  the  Secrets  of  the  Gods* 
Monfieur  Cajfini  died  the  14 th  of  September 
I  1712,  at  the  Age  of  87  Years  and  a  half,  without 
Sicknefs,  without  Pain,  and  thro5  the  (ole  neceffity 
;  of  Dying  }  he  was  of.  a  very  Healthy  and  Robult 
I  Conflitution  and  tho’  the  frequent  Watchings,  ne- 
1  ceffary  in  Obfervations,  are  dangerous  and  fatiguing, 

|  he  had  never  been  acquainted  with  any  fort 
of  Infirmity.  The  Confutation  of  his  Mind  was  juft 
|  like  that  of  his  Body,  even  and  tranquil,  free  from 
thofe  vain  Inquietudes  and  foolijh  Agitations  which 
are  the  mofl  painful  and  moft  incurable  of  all .  Di- 
feafes  }  even  his  Blindnefs  did  not  deprive  him  of 
bis  accuflomed  Eafmefs  and  good  Humour  :  A  great 
Stock  of  Religion,  and  what  is  yet  more,  the  Bra- 
Bice  of  it,  did  very  much  contribute  to  this  perpet  ual 
Calm  of  his  Soul .  The  Heavens ,  that  declare  the 
Glory  of  their  Creator ,  never  fpoke  more  intelligibly 
thereof  to  any  Body  than  to  him  \  nor  was  any  one 
ever  more  convinced  of  it :  Hot  only  a  certain  Cir - 
cumfpeBion ,  pretty  ufual  to  thofe  of  his  Country ,  but 
alfo  his  natural  and  fine  ere  Modefty  would  Dave 
made  even  the  moft  envious  Tempers  pardon  his 
Talents  and  Reputation  ;  one  obferved  in  him  that 
Candor  and  Simplicity  which  is  fo  amiable  in 
great  Men ,  and  yet  it  is  more  common  to  them  than 
to  others .  He  communicated,  without  fcruple,  his 
Hotions  and  Difcoveries ,  at  the  hazard  of  feeing 
himfelf  robbed  of  them,  being  more  de fir  ous  often- 
dring  them  fubfervient  to  the  promoting  the  Sciences, 
than  to  his  own  Glory .  He  communicated  his 
Knowledges,  not  out  of  vain  Boafling  hut  to  ?na  e 
others  Wifir.  Finally ,  one  might  apply  to  him ,  what 
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he  has  obferved  himfelf  in  fome  of  his  Works ,  that 
Jofephus/^Vi  of  the  Old  Patriarchs:  tZCfjat  ©Oil 

ban  grantea  tijem  a  long  Life,  as  tocll  fo?  tlje  re= 
toa?n  of  their  Virtue,  as  fo?  affo?ntng  them  occa» 
Cons  of  tenuring  ©eometrp  ana  astonomp  tno?e 
perfect. 

His  Place  of  Penfionary  Academijl  is  fupplied  by 
Monf.  Cajfmi  his  Son. 
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Extrafted  from  the 


WORKS 

Of  thofe  Learned  Men,  whofe  LIVES 
are  Publifhed  in  the  Firft  Part,  and  from 
thofe  of  feveral  other  Academists 
ftill  living. 


PART  II. 


A  Philosophical  Di/Jertation  upon  T 


EETH. 


Onfieur  de  la  Hire  the  Younger,  has 
obferved  that  in  Adult  People,  the 
Bone  of  the  Tooth  grows  no  more. 


( which  is  alfo  the  Cafe  of  all  other 
Bones)  but  only  the  Scales  or  Enamel, 
:  This  is  certain,  that  the  Teeth  of  an 
Old  Man  taken  out  of  their  Sockets,  are  no  longer 
than  thofe  of  a  young  or  middle-aged  Man. 


as  he  calls  it 


The 


2 1 8  A  Dbilofopbical  Differ  tat  ion 

The  Scales  of  the  Teeth  are  a  Subftance  quite  dif¬ 
ferent  from  theBone;  they  are  compofed  of  an  infinite 
number  of  little  Fibres  or  Threads  which  are  fallen ’d 
to  the  Bone  by  their  Roots,  in  a  manner  like 
Nails  and  Horns.  This  Conllrudtion  is  eafily  feen 
in  a  broken  Tooth ,  in  which  one  may  obferve  that 
all  thefe  Fibres  which  take  their  rife  near  that  part 
of  the  Bone  that  touches  the  Gums,  are  much  in¬ 
clined  to  the  Bone,  and  as  it  were  lying  upon  each 
other’,  lo  that  they  are  almolt  perpendicular  upon 
the  Bafis  of  the  Tooth ,  by  which  Means  they  are 
better  enabled  to  refill  the  Effort  they  are  obliged 
to  make  in  that  Part. 

Monfieur  T)e  la  Hire  is  of  Opinion,  that  the  In- 
creafe  of  thefe  Fibres  is  made  after  the  fame  man¬ 
ner  as  that  of  the  Nails.  If  by  any  Accident  a 
little  Part  of  the  Enamel  or  Scale  is  broken,  fothat 
the  Bone  be  left  naked,  that  is  to  fay,  the  Roots  of 
the  Fibres  of  the  Scale  be  carried  away,  the  Bone 
will  grow  rotten  in  that  place,  and  the  Tooth  mull 
abfolutely  perilh,  without  any  polfibility  of  faving 
it,  for  the  Bones  in  Animal  Bodies  can  never  bear 
tobe  naked. 

There  are,  however,  fome  People  the  Scales  of 
whofe  Teeth  are  worn  out,  perhaps  with  much 
rubbing  them,  the  Bones  of  which  appear  without 
Perilhing  :  But  the  reafon  of  that  is,  becaufe  they 
are  not  actually  naked,  and  becaufe  there  does  Hill 
remain  a  very  thin  Scale  fufficient  to  preferve  them. 
But  the  Layer  is  fo  thin  as  to  be  trafparent,  and  you 
may  fee  the  Yellow  Colour  of  the  Tooth  through 
it. 


Sometimes 
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Sometimes  the  Teeth  are  broken,  and  the  Bone 
expofed  without  any  Inconvenience  jbut  the  Reafon 
of  that  is,  becaufe  they  are  ftopt,  that  is  to  fay, 
the  Root  of  the  Tooth ,  into  which  a  little  Branch 
of  the  Nerves  come,  being  entirely  ftopt,  all  Com¬ 
munication  between  that  Branch  and  the  Source  of 
the  Nerves  is  interrupted,  and  confequently  all 
Senfation.  The  Teeth  are  not  thus  ftopt  but  in 
Old  People. 

It  may  happen  that  in  fome  Teeth,  the  Fibres 
which  compofe  the  Scale,  are  only  united  in  the 
extream  Parts,  but  not  exactly  next  the  Bone,  as 
appears  plain  enough  in  the  Balls  of  thofe  Teeth 
that  are  called  the  Grinders,  in  which  you  may 
fee  the  Separation  of  the  Lamina }  but  the  extreatn 
Parts  of  the  Fibres  being  worn  away  by  little  and 
little,  if  the  Separation  between  two  Lamina 
Ihould  be  made  large  enough  to  receive  any  of  the 
little  hard  Particles  of  the  Food,  that  will  caufe  a 
little  Hole  in  the  Bafis  of  the  Tooth ,  and  confe¬ 
quently  the  Bone  being  uncover’d  will  perilh  in 
Time }  this  may  be  a  little  helped,  by  flopping  the 
Hole  with  Lead,  which  hinders  the  Acrous  Food 
from  penetrating  to  the  Bone,  and  caufing  Pain  in 
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Upon  the  Feathers  of  Bird 


s. 


*  v-i< 


_  Philofopher  might  be  a  long  time  Exa- 
gg  A  dH  mining  the  minuted  Objefts  in  Nature, 
RasM  without  being  able  to  exhauft  them. 
You  will  be  convinced  of  this  Truth  by 
the  following  Reflections,  which  the  Feathers  of 
Birds  have  fuggefied  to  Monfieur  *  Poupart,  and 
which  would  have  been  much  more  numerous  if 
he  had  traced  the  Matter  as  far  as  it  would  have  led 
him. 

Feathers  are  nourished  by  the  Blood,  and  the 
Lymph  or  watry  Humour  ^  this  will  appear  in 
diffefting,  with  a  little  Care,  any  one  of  the  great 
Feathers  of  a  large  Young  Bird,  that  has  dill  its 
J)own\  but  there  is  yet  a  more  eafieway  todifco- 
ver  it,  for  if  you  fqueeze  the  fame  Feather  from 
one  end  to  the  other,  you  may  make  the  Lymph 
and  Blood  drop  out  of  it. 

The  Bird  muft  be  Young,  as  well  as  the  Ani¬ 
mal,  in  which  you  would  ohferve  how  the  Bones 
are  nouriftied.  The  Veffels  in  the  Feathers  and 
the  Bones  are  dried  up  vifibly,  and  the  Mechanifm 
difappears  proportionably  as  thofe  Parts  grow  more 
perfeft. 

At  the  End  of  the  Tube  of  the  Feather,  is  a 
little  Hole,  by  which  the  Blood-Veflels  enter, 
after  the  fame  manner  a$  they  enter  into  a  Tooth , 
by  a  little  Hole  which  is  at  the  extream  Part  of  the 
Root.  That  dry  and  light  Subdance,  which  is 
found  within  the  Tube  or  Quill  of  a  Feather,  when 

it 
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it  is  cut  to  make  a  Pen  of  it,  is  in  Young  Birds 
a  great  Flelhy  Channel,  like  a  Vein  filled  with 
Lymph,  about  which  the  Blood  \  efiels,  winch 
enter  into  the  end  of  the  Tube,  creep  and  divide 
themfelves  into  a  thoufand  little  Branches.  But  if 
you  would  know  what  this  large  Carnous  or  Flelhy 
Channel  is,  you  mud  not  examine  it  in  Young  Birds, 
but  in  the  grown  ones  ^  the  Point  of  View,  in 
which  you  mult  place  your  felf,  is  no  longer  the 

me. 

In  grown  Birds  we  may  obferve  this  Channel  to 
be  compofed  of  feveral  little  Bags  or  Sacks  tran- 
fpareut,  ranged  one  above  another,  and  difpofed  in 
fuch  a  manner,  that  the  Bottom  of  the  Lower  is 
ioyn’d  or  fatten’d  in  the  Mouth  of  the  Upper,  and 
fo  on  quite  to  the  Top  of  the  Quill.  But  when 
you  come  near  to  the  Beards  of  the  Feathers,  thefe 
little  Bags  become  like  Tunnels,  at  leaft  in  fome 
kinds  of  Birds,  as  in  Turkeys.  The  Tube  of  the 
Lower  Tunnel  infinuates  it  felf  into  the  Cafe  of  the 
Upper,  and  is  fattened  to  the  Bottom  of  it ;  and  the 
Tube  of  the  laft  Tunnel  enters  into  the  Marrow  of 
the  Feather. 

The  Blood  Veffels  difcharge  their  Lymph  or 
Water  into  thefe  little  Bags,  and  from  thence  they 
are  filtrated,  even  to  the  Top  of  the  Quill,  and  fo 
enter  into  the  Pith  of  the  Feather,  which  being  no¬ 
thing  but  a  fpongy  Matter,  eafily  fucks  it  up,  and 
diftributes  it  on  all  fides  into  the  Beards. 

In  Turkeys  this  Pith,  or  Marrow,  is  nothing  but 
a  C’olledion  of  an  infinite  Number  of  little  Chan¬ 
nels,  which  are  obvious  enough,  for  the  Parts  01 
the  Organs  of  an  Animal  are  themfelves  Organized, 

fo  that  the  Compofition  of  the  Mechanifm  or  Stru- 
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fture  of  Bodies  is  infinite,  and  there  is  hardly  room 
to  doubt  but  that  in  all  other  Birds,  in  which  the 
Channels  of  the  Pith  of  the  Feather  are  not  vifible, 
they  are  neverthelefs  to  be  found,  and  do  perform 
the  fame  Functions. 

Monfieur  Poupart  has  obferved,  that  one  Angle 
Feather  of  a  Vulture  with  its  Down  yet  upon  it, 
weighed  more  than  fix  other  Feathers  of the  fame 
Size  that  were  come  to  Perfection,  fo  much  was  it 
joaden  with  Nutrimental  Juices  :>  and  from  thence 
he  concludes,  that  as  the  Feathers  are  Inftruments 
abfolutely  neceffary  to  Birds  in  Peeking  for  their 
Food,  Nature  makes  haft  to  compleat  them,  and 
Labours  therein  with  more  Diligence  than  in  the 
moft  part  of  her  other  Works.  It  would  have  been 
a  Satisfaction  great  enough  in  itfelf,  to  fee,  that  th® 
hollow  of  a  Quill  had  been  fo  wrought  by  Nature, 
as  to  unite  at  the  fame  time,  the  Strength  thereof 
with  its  Suptilnefs  and  Lightnefs :  But  we  have 
moreover  difcovered  that  fuch  a  Cavity  ferves  for 
a  Magazine  to  the  Nourilhment  which  is  to  be 
diftributed  throughout  the  whole  Feather,  and  that 
the  fame  Means  anfwers  very  different  Ends  at 
the  fame  time. 

It  is  moreover  a  very  curious  thing  to  obferve 
the  Care  taken  by  Nature,  in  preferving  the  new 
born  Feathers  of  Young  Birds.  The  Beards  of 
thofe  Feathers  are  at  firft  no  more  than  a  kind  of 
Pap,  fo  tender  and  delicate  are  they  they  are  there¬ 
fore  rolled  up,  in  a  long  Cartilaginous  Tube,  fill’d 
with  Moifture,  to  the  end,  that  they  might  not  be 
expofed  to  the  Air,  which  would  dry  them  and 
clofe  up  their  Pores  in  fuch  a  manner  that  they 
could  no  longer  receive  any  Nourilhment :  But 

when ' 
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when  they  are  grown  ftrong  enough,  &  as  to  re¬ 
fill  the  Impreflion  of  the  Air,  the  Cafe  in  which 
they  were  involved,  and  which  then  becomes  ufe- 
lefs,  drys  away,  and  falls  off  in  Scales  of  its  own 

accord. 
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Upon  Insects. 

\TdfeEls  appear  contemptible  to  the  Vulgar , 
who  never  know  how  to  apply  rightly 
either  their  Efleem  or  Contempt .  They 
are  raoft  commonly  placed  under  the 
Clafs  of  Imperfeft  Animals ;  but  Philofophy  judges 
them  to  be  fo  much  the  more  worthy  of  its  Atten¬ 
tion,  as  they  feem  to  have  been  formed  by  Nature 

in  a  very  particular  Mold. 

For  it  is  ody  they  that  for  inftance  change 
their  Species,  and  after  having  crept  upon  the 
Ground  are  exalted  into  the  Air,  affuming  a  new 
and  more  noble  Life.  What  Monfieur  Homberg 
has  obferved  upon  the  odd  Coition  ofthofe  Flyes 
that  are  called  Demoiselle ,  may  ferve  to  teach  us 
what  a  fruitful  and  inexhauftible  Fund  of  Mecha¬ 
nical  Inventions  Nature  has  produced  to  attain  to  all 
its  Ends. 

To  be  of  both  Sexes  at  once,  and  to  perform  the 

Funilions  thereof  at  the  fame  time,  feems  to  be 

what  is  refer ved  hitherto  for  Infefts  only.  Monf. 

Poupart  gives  us  a  Catalogue  of  all  the  Kinds  in 

which  he  allures  us  this  Singularity  is  to  be  found. 

Such  are  Earth-worms ,  Worms  found  in  humane 

Bowels  and  in  thofe  of  Hordes  j  Land-Snails ,  and 

thofe 
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thofe  of frejh-  water  ■,  and  all  Kinds  of  Leaches  }  and 
for  as  much  as  all  thefe  Infeds  are  Reptiles  and  have 
no  Bones,  Monf.  Poupart  concludes,  that  probably 
all  others  of  the  fame  Charader  are  likewife  Her¬ 
maphrodites  •,  for  tho’  Nature  delights  fo  much  to 
vary  the  Kinds  of  Animals-,  yet  Ihe  preferves 
enough  of  Uniformity  among  the  Species  of  the 
fame  Kind,  efpecially  with  refped  to  their  prin¬ 
cipal  Charaderifticks. 

Not  but  that  there  are  fome  creeping  Infeds 
without  Bones  that  are  not  Hermaphrodites, fuch  as 
thofe  that  produce  Flyes,  Silk-worms,  and  other 
Animals :  And  thefe  are  fo  far  from  being  Her¬ 
maphrodites,  that  they  are  of  no  Sex  at  all,  and 
to  fpeak  properly ,  they  ought  not  to  be  called 
Animals,  being  only  Cafes  or  Masks,  in  which 
real  Animals  are  involved  and  hid,  and  out  of 
which  you  fee  them  (hortly  iifue,  adorn  d  with 
Wings.  If  thefe  Worms  appear  fepfible,  perhaps 
that  Senfibility  only  belongs  to  the  concealed  Ani¬ 
mal,  and  not  to  the  outward  Cafe,  Be  that  as  it 
will,  the  Worm  which  is  to  become  a  Butter-fly, 
is  neither  Male  nor  Female,  nor  does  it  engender 
whilft  it  is  in  that  State,  but  waits  for  its  Meta- 

morphofis. 

For  an  Example  of  the  Obfervations  that  may 
be  made  about  the  double  Sex  of  Infeds,  Mon- 
fieur  Pou part  gives  us  the  following,  upon  the  Co¬ 
pulation  of  Earth-worms  :  Thefe  little  Serpents 
Aide  by  Pairs  into  fuch  Holes  as  are  convenient  for 
them,  where  they  adjuft  themfelves  in  fuch  a 
manner,  that  the  Head  of  the  one  is  oppolite  to 
the  Tail  of  the  other  -,  then  they  approach  in  a 

ftreight  Line  to  each  other,  and  as  foon  as  they  are 

joyn  d. 
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joyn’d,  a  little  Protuberance  or  Button  in  the  form 
of  a  fmall  Cone,  is  thruft  into  a  little  Orifice  of 
I  the  other,  and  fo  reciprocally.  One  may  fee  very 
plainly  the  mutual  Infertion  of  thqfe  little  Buttons, 
if  one  takes  the  Worms  into  ones  hands,  and  fepa- 
rate  them  gently  from  each  other  at  the  Parts 
where  they  are  joyn’d,  viewing  them  in  a  good 
Light.  They  couple  in  Spring,  and  you  find  the 
Biggeft  in  fat  and  moifl  Soils. 

As  thefe  Creatures  are  Males  at  one  end,  and 
Females  at  t’other,  and  their  Bodies  eafily  folded, 
Monf.  Romberg  thinks  it  is  not  impoffible  that  one 
Worm  Ihould  copulate  with  it  felf,  and  fo  become 
I  both  Father  and  Mother  of  the  fame  Infect.  This  is 
aftrange  kind  of  Generating'^  but  perhaps  it  is  only 
J  our  Ignorance  that  makes  it  appear  fo  ft  range ,  and 
1  who  can  tell  the  Bounds  of  that  Variety  with  which 
i  Nature  is  pleas'd  to  inform  her  Works  £ 


Upon  that  I\jnd  of  Madnefs  which  is  called 

Hydrophoby, 
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<H  E  Hydrophoby  or  Averfion  for  Water 
which  attends  Madnefs,  is  one  of  the 
molt  furprizing  Symptoms  we  meet  with 
in  any  Drftemper.  What  Relation,  what 
Connexion  can  there  be  between  the  Poifon  that 
is  conveyed  into  the  Blood  by  the  biting  of  a  Mad 
D°g»  andthat  Horror  for  liquid  Things  that  ren¬ 
der  the  fight  of  them  unfupporable  to  the  difeafied 
Perfon,  throwing  him  into  convulfive  Motions,  and 
into  violent  Rage  and  Fury  7 

Q. 


Mon- 
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.  Monfieur  Tauvry  having  vifited  for  fome  Days 
a  Young-man  that  had  been  fo  Bit,  and  whofe 
Death  he  had  pronounced  Infallible,  open’d  him, 
tho5  in  haft,  and  endeavour’d  to  difcover  by  Dif- 
feftion  fomething  that  might  have  relation  to  this 
Hydrophoby. 

The  infide  of  the  CEfophagus  was  inflamed, 
the  Trachea  likewife  a  little  }  at  the  bottom  of 
the  Stomach,  there  was  about  three  Spoonfuls  of 
a  dark,  brown  pituitous  Matter,  like  that  which 
the  Perfon  vomited  up.  The  Gall  Bladder  was 
very  full  of  Bile  almoft  Black.  The  Pericardium 
had  very  little  Water  in  it.  The  Arteries  were 
very  full  of  a  thin  liquid  Blood,  and  the  Veins 
no  left  empty  there  was  no  coagulated  Blood 
found  in  any  Part.  After  his  Death,  his  Blood 
would  not  coagulate  in  the  cold  Air,  whereas  that 
which  was  drawn  from  him  a  few  Days  before, 
was  eaflly  coagulated.  The  Brain,  and  almoft  all 
its  Parts,  were  much  drier  than  ordinary,  and  fo 
was  the  Spinal  Marrow  at  its  upper  part,  and  all 

the  Mufcles  of  the  Body. 

Upon  thefe  Fads,  Monf.  Tauvry  grounds  the 
following  Conjeftures  :  The  Spittle  and  Bile  are 
probably  the  firft  Liquors  that  are  infefted  with 
the  Poifon  \  the  Patient  had  vomited  a  mixture 
thereof  which  excoriated  and  inflamed  the  GEfo - 
phagus.  From  thence  might  proceed  his  Averfion 
to  any  Nourifhment,  whether  folid  or  liquid,  which 
he  could  not  take  in  without  Pain  j  but  chiefly  to 
Liquids,  becaufe  they  diffolved  the  noxious  Salts 
involved  in  the  Bile  and  in  the  Spittle. 

It  is  very  likely,  that  the  Nature  of  this  Poifon 

is  to  diflolve  the  nutricious  and  balfamick  Parts  of 
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the  Blood,  after  which  the  Body  is  no  longer  nou- 
rifhed,  and  the  Veins  being  dried  up  for  want  of 
Nourifhment,  are  clofed,  and  do  not  yield  an  eafy 
pallage  to  the  Blood  which  they  ought  to  receive 
from  the  Arteries.  That  Blood  being  kept  in  the 
Arteries  too  long  a  while,  and  in  too  great  abun¬ 
dance  is  continually  beaten,  comprelfed,  and  more 
minutely  diffolved  therein,  than  it  was  at  firft  by 
the  foie  Dilfolution  of  its  Balfamick  Parts. 

On  one  hand  the  Brain  and  the  nervous  Parts 
are  very  little  moiften’d  by  that  Blood  which  has 
hardly  any  thing  but  Spirits  in  it  ;  on  the  other, 
thofe  Spirits  fly  up  towards  the  Brain  in  great 
Quantities,  and  with  an  extraordinary  Rapidity. 
It  is  eafy  to  perceive  how  that  produces  both  Con- 
vulfions  and  Madnefs :  The  Seat  of  the  Soul  bein» 
all  on  fire. 

_  P almarius  by  the  Account  Monfieur  Taiwry 
gives  of  him,  affirms,  that  thofe  who  are  infefted 
with  the  Hydrophoby,  can’t  bear  the  fight  of  a 
Looking-glafs,  or  any  Thing  that  is  tranfparent  , 
’tis  becaufe  thofe  Objeds  which  naturally  make  a 
lively  Impreffion,  make  it  at  that  time  too  ftrongly 
upon  a  Brain  too  much  extended  and  inflamed. 
Waters  and  other  Liquors  are  Tranfparent  and 
have  befides  a  Motion  that  may  eafily  difturb  very 
moveable  Organs. 

The  Syftem  of  this  Diftemper,  may  guide  one 
to  the  Invention  of  Remedies,  and  it  is  by  fo  much 
the  more  Lawful  to  make  Experiments  in  thefe 
Cafes,  as  the  Death  of  the  Sick  man  is  infallible  if 
nothing  be  done  to  him. 

Monf.  Tauvry  is  of  Opinion,  that  the  hot  and 
(harp  Medicines  which  are  commonlv  ufed  are  very 

Q  2  bad, 


2jg  i ifbilofophkah'Dij J  ertation 

bad,  efpecially  if  you  except  the  Sea- fait,  which 
may  in  fome  meafure  maintain  the  Connection  o 
the  Parts  of  the  Blood  nor  does  he  think  that 
Water  is  good  in  this  Difeafe  ,  his  Patient  always 
finding  himfelf  worfe  after  he  had  drank  of  it  j 
it  is  therefore  fafeft  in  fuch  Occafions^to  follow 
the  inflind  of  Nature.  Probably  the  Cure  might 
be  facilitated  by  Emeticks,  if  one  could  make 
them  hay  any  time  in  the  Stomach  his  Patient 
always  found  Eafe  after  having  vomited  pretty 
freely.  Perhaps  a  good  Quantity  of  Mercury  might 
remove  the  Obftacles  which  the  doling  or  contra¬ 
ction  of  the  Veins  caufes  in  the  Circulation  of  the 
Blood.  Perhaps  it  might  not  be  amifs  to  uie  Pre- 
cipitants,  to  cor  reft  the  Acrimony  of  the  Spittle 
or  Bile:,  after  which  the  ufe  of  Milk  will  reftore 
to  the  Blood  thofe  nutritive  Parts  of  which  it  had 
been  diverted. 

This  Matter  having  been  debated  in  the  Aca¬ 
demy,  feveral  Perfons  gave  an  account  of  remark¬ 
able  Cures  of  the  fame  Diftemper  that  had  taken . 

under  their  Obfervations.  . 

Monf.  Poupart  relates  that  a  Madwoman  having 
been  blooded  till  fhe  fainted,  and  afterwards  tied 
in  her  Chair  for  the  fpace  of  a  Year,  and  fed  with: 
nothing  but  Bread  and  Water,  recover’d :  Mon-- 
fieur  Berger  affirmed,  that  among  feveral  PerlonSi 
that  had  been  Bit,  Two  were  cured  by  being 
blooded  in  the  Forehead,  but  that  the  reft  died  •, 
Monf.  Pit  Hamel  faid  that  Salt-water  applied  to  the 

Wound  was  fufficient.  .  .  n  , 

There  were  likewife  Inftances  given  of  People 
that  had  been  cured  of  their  Horror  for  Water, 
by  pouring  great  Quantities  of  Water  upon  them  j 


upon  the  Madnefs  called  Hydrophobe  239 

and  particularly  of  one  Man  whom  they  had  tied 
to  a  Tree,  and  thrown  200  Pailes  of  Water  upon 
his  Body,  without  any  other  Preparation. 

But  the  bell  circumftantiated  Account  ,  was 
Monf.  Morin’ s,  about  a  young  Woman  of  Twenty 
Years,  who  had  been  bit  in  the  Hand  by  a  little 
mad  Boy.  She  had  all  the  /Occidents  of  Madnefs, 
and  at  laft  16  Days  after  the  biting,  they  put  her 
into  a  large  Bath  of  River-water,  which  was  rather 
cold  than  warm,  and  in  which  they  had  diffblved 
a  Bulhel  of  Salr.  She  was  thrown  into  it  quite 
Naked  and  then  taken  out  again,  and  this  was 
repeated  fo  often,  ’till  ihe  was  extreamly  fired 
therewith  ^  and  fo  they  left  her  fitting  in  the  Bath 
and  quite  ftunned.  When  fire  came  to  her  felf, 
and  looked  upon  the  Water  in  which  fhe  was  fit¬ 
ting,  Ihe  was  amazed  that  (he  could  fee  it  without 
any  Emotion. 

After  this,  there  happen’d  nothing  but  what  was 
common  in  her  Diifemper.  She  had  a  lever, 
which  was  handled  according  to  the  ufual  Method. 
She  had  frequent  Inclinations  to  Vomiting,  the 
Phyficians  helped  Nature,  and  {he  found  Eafe  by 
thofe  Evacuations.  In  fliort,  they  made  a  perfed 
Cure  of  her,  and  her  whole  illnefs  did  not  laid 
above  a  Month.  Monf.  Morin  took  this  Account 
out  of  the  Journal  of  Monf.  Raoult,  Surgeon  to 
the  Hofpital  called  L’Hotel  Dieu ,  who  had  at¬ 
tended  the  Patient  during  all  the  time  flie  was  ill. 

It  feems  that  the  Imagination  fo  furioufly  Ihockt 
with  Water,  and  all  other  Liquid  matters  being 
once  lubdued  and  brought  to  endure  thofe  Ob¬ 
jects  with  Patience,  the  g  reate  it  Difficulty  ci  the 
Cure  is  furmoutjted  ;  as  well  becaufe  the  Spirits 
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being  no  longer  irritated  and  inflamed  at  the  Sight 
of  them,  ceafe  to  carry  the  Diforder  throughout 
the  Body,  as  becaufe  the  diltemper’d  Perfons  do 
thereby  become  more  Tradable,  and  do  more 
readily  fubmit  to  the  Medicines  and  Diet  that  are 
mod  proper  for  them. 


Upon  the  Parallelism  of  the  Turn 
of  Trees,  with  the  Sun  which  they  Jhade. 
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i  N  Proportion  as  our  Eyes  are  adapted  to 
I  make  Obfervations,  Miracles  encreafe  and 
multiply  upon  us.  In  feveral  Fruit-trees, 
fuchas  that  of  the  Apple,  Pear,  Chefnur, 
and  generally  in  all  thofe  that  imitate  their  manner ; 
as  Walnut-trees,  Oaks,  &c.  the  Balls  of  their 
Tufft  does  almoft  always  afifedto  be  parallel  with 
the  Plain  from  whence  the  Body  of  the  Tree  i flues, 
whether  that  Plain  be  Horizontal  or  not  ;  or  whe¬ 
ther  the  Trees  themfelves  be  perpendicular  or  in¬ 
clining  to  an  Angle  with  their  Plain  5  and  this  affe- 
dation  is  fo  conftant,  that  if  a  Tree  grows  in  a 
place  where  the  Plain  is  on  one  fide  Horizontal, 
and  on  the  other  inclining  to  the  Horizon,  the  Balls 
of  the  Tufft  will  likewife  be  Horizontal  on  one 
fide ,  and  on  the  other  incline  it  felf  towards 
the  Horizon  in  the  fame  proportion  as  the  Plain 
does. 

Thefe  Fads  have  offer’d  themfelves  to  a  great 
many  Eyes  that  were  not  capable  of  obferving 
them  }  but  they  could  not  efcape  the  Vigilancy  of 
Monf.  Dodart,  who  knew  how  to  confider  them 
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with  Admiration  and  having  enquired  into  the 
j  Caufe  he  has  formed  the  following  Conjectures. 

In  the  firft  place,  he  obferves  that  the  branched 
I  Roots  follow  the  Surface  of  the  Plain  out  of  which 
I  the  Tree  fprings,  in  whatever  Pofition  that  plain 
is;  and  that  they  rarely  extend  themfelves  but  be¬ 
tween  two  Earths  where  they  meet  both  with  their 
Subfiftance,  and  with  lefs  oppofition  than  if  they 
thruft  themfelves  downwards.  Confequently  the 
Projection  of  the  Roots  ought  to  be  accounted  pa¬ 
rallel  with  the  Plain  on  which  the  Tree  Hands. 

He  next  confiders  the  Roots,  the  Trunk  and  the 
Branches,  as  compofed  of  the  lame  Fibres  ftrait  and 
parallel  among  themfelves,  and  which  are  extended 
from  the  extreameft  Parts  of  the  Roots  along  the 
Trunk  quite  up  to  the  ends  of  the  Branches. 

In  this  Suppofition,  thefe  Fibres  do  necelTariiy 
make  two  Folds  or  two  Angles,  one  at  the  Neck 
of  the  Root,  the  other  at  the  Neck  of  the  Bran¬ 
ches.  Since  then  the  Roots  are  always  parallel 
with  the  Plain  that  bears  the  Tree,  if  the  Free  be 
perpendicular  to  the  Plain,  it  is  fo  likewife  to  the 
Projeftion  of  the  Roots  ;  it  it  be  inclined  to  the 
Plain,  it  is  equally  fo  to  this  Projection.  It  is  clear, 
that  in  the  firft  Cafe,  the  Fibres,  fuppofing  them 
continued  from  the  Extremity  of  the  Roots  quite 
up  to  that  of  the  Branches,  make  on  one  part,  and 
on  the  other,  two'Right  Angles  with  the  Neck  of 
the  Root  j  and  in  the  fecond  Cafe,  two  Angles,  one 
whereof  fs  Obtufe,  the  other  Acute. 

The  only  Queftion  is  to  know,  why  the  Balls 
of  the  Tufft  of  the  Trees  is  always  parallel  to  the 
Projection  of  the  Roots,  and  why,  when  this  Pro- 
iedion  makes  with  the  Body  of  the  Iree  two  un- 
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equal  Angles  on  the  one  Side  and  on  the  other, 
the  Tufft  of  the  Branches  makes  with  the  fame 
Body  the  fame  Angles  difpofed  alternately,  as  it  is 
neceflary  for  the  fake  of  the  Parallelifm. 

Touching  that  Queftion,  Monf.  Dodart  is  of 
the  following  Opinion  :  On  the  fide  where  a  Tree 
makes  an  Obtufe  Angle  with  its  Plain,  and  confe- 
quently  with  the  Projeftion  of  its  Roots,  a  Fibre 
proceeding  from  the  Extremity  of  the  Root,  and 
continued  to  the  Extremity  of  a  Branch,  does  ne- 
ceflarily  make  the  fame  Obtufe  Angle  at  the  Neck 
of  the  Root.  If  it  fhould  likewife  have  made  an 
Obtufe,  or  even  a  Right  Angle  only  at  the  Neck 
of  the  Branches,  it  is  plain,  that  it  ought  to  be 
much  longer.  Now  the  Fibres  of  the  Wood  may 
be  eafiiy  bent,  but  can’t  be  extended  ,  wherefore 
that  Fibre,  which  made  an  Obtufe  Angle  at  the 
Neck  of  the  Root,  mud  at  the  Neck  of  the  Bran¬ 
ches,  and  on  the  fame  fide  make  an  Acute  one, 
that  being  the  Complement  of  the  Obtufe,  that  it 
may  not  increafe  its  length,  and  to  preferve  its  felf 
in  the  fame  Condition,  as  if  it  had  regularly  made 
two  right  Angies  at  the  two  Necks.  The  acute 
Angle  of  the  Branches  being  the  Complement  of 
the  Obtufe  of  the  Roots  of  the  fame  fide ,  it  is 
plain  that  the  Branches  and  the  Roots  are  pa¬ 
rallel.  ' 

On  the  other  Side,  where  the  feme  Tree  being 
inclined  makes  an  acute  Angle  with  its  plain,  and 
where  a  Fibre  makes  one  likewife  with  the  Neck 
of  the  Root,  it  is  certain  by  the  Phenomenon  in 
queftion,  that  it  makes  an  obtufe  Angle  at  the 
Neck  of  the  Branches.  But  it  is  not  eafy  to  ex¬ 
plain  this  obtufe  Angle,  why  this  Fibre  being  in 
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fame  meafure  loofen’d  by  the  acute  Angle  it  makes 
at  the  Neck  of  the  Root,  ihould  recover  it  felf  to 
make  an  obtufe  one  at  the  Neck  of  the  Branches  ? 
What  obliges  it  fo  to  do?  Why  does  it  not  perfift 
in  its  State  of  Releafement,  and  why  does  it  not 
make  a  fecond  acute  Angle  at  the  Neck  of  the 
Branches  ? 

Monf.  Dodart  who  raifes  this  Objection,  anfwers 
it  thus  1  That  on  that  lide  of  the  Tree  the  incli¬ 
nation  or  bent  formed  by  the  Fibres  laid  upon 
each  other  from  the  Centre  of  the  Tree  quite  to 
its  Bark,  is  by  fo  much  the  lefs  Acute,  lefs  clofe 
and  lefs’ round,  as  the  Fibres  come  nearer  to  the 
Centre  i  that  thofe  which  are  the  neareft  to  the 
Surface  may  indeed  be  more  relaxed  or  loofe,  but 
that  the  others  which  embrace  them  are  ftretched 
by  the  greatnefs  of  the  bent,  and  that  confequently 
they  tend  to  recover  themfelves  at  the  Neck  of  the 
Branches,  and  there  to  make  an  Obtufe  Angle, 
It  ffluft  be  fuppofed  that  the  Fibres  which  have 
this  Difpolition,  are  much  more  numerous  than  the 
others,  whereby  they  force  them  to  their  own 
Accommodation. 


M4 


Upon  the  Salts  of  Pl  ants. 


g^S^||Here  are  Effential  Salts  of  Plants,  that  is 
0  T  %  t0  fay,  Salts  that  are  extrafted  from  them 
without  the  Aftion  of  Fire  j  and  they 
are  fo  like  in  their  Effefts  to  Salt  Petre 
or  Common  Salt,  that  they  feem  to  have  been 
luck’d  from  the  Earth  by  thofe  Plants  <in  the  very 
Figure  in  which  they  appear,  and  without  having 
undergon  any  Change ;  but  on  the  other  Hand, 
how  comes  it  to  pafs  that  two  neighbouring  Plants, 
very  different  from  each  other,  fhould  be  equally 
well  nourifhed  in  the  fame  Soil  if  they  dont  each  of 
them  change,  and  convert  to  their  peculiar  Ufes,  the 
J  uices  which  they  draw  from  them  ?  To  folve  this 
Doubt,  Monfieur  Ho?nberg  took  fome  good  Garden 
Mold,  which  he  walhed  with  feverai  boiling  Wa¬ 
ters  to  diveft  it  of  all  its  Salts  as  far  as  it  was  pof- 
iifale  '■)  then  he  divided  eight  hundred  Weight  of 
the  faid  Earth,  into  four  equal  Parts,  and  put  it 
into  fo  many  Pots  j  he  fowed  two  of  the  Pots  with  an 
equal  Quantity  of  Garden  Crefl  es,  and  the  other  two 
with  Fennel.  Finally  he  watered  one  Pot  of  Cref- 
ies  and  one  of  Fennel  with  Water,  in  which  he 
had  diftblved  foine  Salt  Petre,  infomuch  that  there 
went  at  lea  ft  two  Ounces  of  it  to  each  Pot ;  on 
the  two  others  he  only  beftowed  pure  Water. 

This  was  therefore  a  fure  Method  of  comparing 
together  two  Plants  very  different,  that  had  drawn 
nothing  but  the  fame  Salt  from  the  Earth,  and  at 
the  fame  time,  a  Plant  nourifhed  in  a  frefh  and  in- 
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fipid  Earth,  with  it  felf,  when  nourilhed  in  an 
Earth  impregnated  with  Salt  Petre. 

The  Event  made  this  Companion }  at  firft,  the 
four  Pots  throve  equally }  when  the  Creffes  ar¬ 
rived  at  the  height  of  feven  or  eight  Inches,  Mon- 
fieur  Homberg  pulled  it  up,  and  found  that  which 
was  produced  by  the  infipld  Earth  to  weigh  25 
Ounces,  and  that  in  the  other  27  Ounces  ^  there 
was  no  difference  in  the  Faff,  but  by  the  Chymi- 
cal  Analylis  the  Crefs  that  was  water  d  with 
Nitre,  yielded  a  little  more  of  Adive  Principles }  but 
the  difference  was  fo  fmali,  that  it  may  pafs  only 
for  that  which  is  unavoidable  between  two  Ana- 
lyfes. 

Monlieur  Ho?nberg  fuffered  the  Fennel  to  grow 
longer  than  the  Crefs,  and  the  difference  was  much 
greater  between  the  two  Pots  of  Fennel  than  be¬ 
tween  thofe  of  the  Creffes  jthe  Fennel  water  d  with 
Nitre  was  one  third  Taller,  of  a  much  finer  Green, 
and  weighed  two  Pound,  whereas  the  other  weighed 
but  19  Ounces. 

Monlieur  Hombevg  explains,  in  a  manner  proo- 
able  enough,  the  very  great  Difference  that  hap¬ 
pen’d  betwen  the  two  Pots  of  Fennel,  and  thofe  of 
Creffes  ^  which  was,  that  the  Fennel  grew  a  lon¬ 
ger  fpace  of  time.  When  the  little  Plant,  as  yet 
Imperceptible  and  never thelefs  compleatly  formed 
already  in  its  Seed,  begins  to  be  unfolded,  it  draws 
all  its  Nourilhment  from  the  very  Suhftance  of  the 
Seed,  till  that  Subftance  being  quite  fpent,the  Plant 
which  is  now  become  ftronger,  begins  to  attrad  the 
Juices  of  the  Earth.  It  was  (hut  up  with  that  little 
flock  of  Provilion,  by  which  it  was  to  Fublill  dur¬ 
ing  fome  time,  after  the  fame  manner  exadly,  as 
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the  Fatus,  inclofed  with  its  Placenta,  is  nourifhed 
till  the  Birth,  by  the  Juices  it  receives  from  thence. 

While  two  Plants  are  young  enough  to  live  upon 
their  own  Seed,  their  Condition  is  equal  ^  but 
when  that  little  Magazine  is  exhaufted  by  them 
both,  if  they  meet  with  Earth  differently  difpofed, 
they  thrive  unequally,  and  fo  much  the  more  un¬ 
equally,  as  they  are  the  longer  fed  by  nothing  elfe 
but  thofe  different  Earths.  This  may  eafily  be  ap¬ 
plied  to  the  two  Pots  of  Creffes  and  the  other  two 
of  Fennel. 

By  the  ChymicaJ  Analyfes,  the  difference  of  the 
aftive  Principle  between  the  two  Pots  of  Fennel  was 
much  greater  than  that  between  the  two  Pots  of 
Creffes. 

The  Creffes,  which  are  of  an  Alcaline  Nature, 
yielded  Principles  that  were  very  Alcaline,  even 
thofe  that  were  water’d  with  Nitre,  in  which  there 
is  beyond  doubt  a  great  deal  of  Acid. 

The  Fennel,  which  is  of  an  Alcaline  Nature, 
yielded  a  great  deal  of  Acid  in  all  its  Principles, 
even  that  which  grew  in  the  frefli  Earth. 

From  thence  it  is  eafie  to  conclude,  both  that 
the  Earth  is  never  thoroughly  diverted  of  its  Salts 
by  Ample  Wafhings,  and  that  the  greateft  Part  of 
the  Salts  contained  in  Plants,  are  there  formed,  fuch 
as  they  appear  to  be  either  by  the  natural  Fermen¬ 
tations  they  meet  with  there,  or  elfe  by  the  dif¬ 
ferent  Organs  through  which  they  are  filtrated. 
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%  the  Produftion  of  Sounds,  the  firft 

#  F  gg  thing  required,  is  Air  moved  with  a  very 
great  Swiftnefs,  for  a  Sound  moves  a 
]-juri(jred  and  eighty  Fathoms  in  a  Se¬ 
cond,  or  the  6oth  part  of  a  Minute  j  that  is  to  fay, 
in  an  Hours  time  according  to  the  fame  Propor¬ 
tion,  it  would  extend  it  felf  as  far  as  283  common 
Leagues  of  France ,  if  not  ftopt  by  any  foreign 
Caufe.  This  has  been  tryed. 

All  the  Conjeftures,  and  all  the  Phyficai  Dif- 
courfes  tend  to  convince  us,  that  fuch  a  Motion 
cannot  be  imprelTed  upon  the  Air,  but  by  the  brisk 
and  lively  Vibrations  of  the  fmall  Parts  of  the  fo- 
norous  Body,  which  by  fome  Caufe  or  other,  have 
been  put  into  an  Elafticity  or  Springinefs. 

The  diverfity  of  thefe  Vibrations  modifies  the 
Sound  and  makes  the  different  Tones.:  A  great 
number  of  Vibrations  made  at  the  fame  time  pro¬ 
duces  an  acute,  or  lharp  Note. 

It  is  known  that  a  String  always  equally  ftretch- 
ed,  makes  in  an  equal  Time  fo  many  the  more  Vi¬ 
brations  as  it  is  fliorter  j  or  if  its  Length  is  always 
the  fame,  fo  many  more  Vibrations,  as  it  is  more 
extended.  Two  Strings  of  an  equal  tenfion,  the 
Lengths  of  which  areas  i,to  2,  found  the  Oftave 
of  each  other.  If  the  Lengths  are  as  2,  to  3,  as 
3,  to  4,  &c.  then  the  Strings  found  a  5 th.  a 

j^th,  &c.  Thefe  relations  of  1,  to  2,  of  2,  to  3, 
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of  3,  to  4-,  in  fliort,  all  the  relations  of  Lengths 
of  Strings  from  whence  there  refuits  the  accords  or 
agreements  of  Mufick,  may  be  called  Harmonic al 
Relations. 

Since  the  relation  of  i,  to  2,  makes  the  Odave, 
that  of  1, 104,  will  make  the  Double  Odave  ,  that 
of  1  to  8,  the  Triple  Odave,  &c.  and  the  fame  in 
the  other  Relations.  And  one  may  fay,  that  thefe 
laft  Harmonical  Relations,  for  inftance,  1,  to  4, 
1,  to  8,  &c.  are  of  the  diflance  in  Companion  of 
1,  to  2.  Two  Strings,  the  Lengths  of  which  are 
equal,  do  likewife  make  different  Accords,  in  pro¬ 
portion  to  the  difference  of  their  tenfion,  but  it  is 
not  upon  tendons  that  the  Subjcd  of  this  Dif- 
courfe  will  chiefly  turn.  They  are  regulated  in 
refped  to  the  Accords  of  Mufick  by  another  Pro¬ 
portion  than  that  of  the  Lengths. 

The  Sound  that  (trikes  our  Ear,  is  not  only  that 
which  comes  diredly  from  the  fonorous  Body  to 
us,  but  likewife  that,  which  being  gone  out  of 
the  fonorous  Body  has  been  finking  upon  all  the 
neighbouring  Bodies,  and  is  from  thence  refleded 
towards  our  Ear,  For  altho5  this  refleded  Sound 
has  more  Way  to  make,  before  it  comes  to  us,  than 
the  dired  Sound  \  the  difference  of  the  time  is 
wholly  Imperceptible  to  us  in  fmall  Diftances,  by 
reafon  of  the  extream  quicknefs  of  this  Motion, 
unlefs  our  Senfation  be  very  nice  and  fine  ,  info- 
much  that  it  confounds  the  two  Sounds  \  tho’  at 
the  diftance  of  fome  fmall  fpace  of  Time  this  Im~ 
perfection  is  even  an  Advantage,  fince  the  two 
Sounds  being  United  do  fortify  themfelves  confi- 
derably.  The  Wifdom  of  Nature  facrtfices  one  Ad¬ 
vantage  which  would  be  of  little  ufe  to  its  to  ano¬ 
ther  y  that  is  much  greater .  The 
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The  reflected  Sound  does  fo  much  the  more 
ftrengthen  the  Direft,  as  the  Vibrations  of  the  refle¬ 
cting  Bodies  have  made  with  thofe  of  the  fonorous 
Body  in  the  fame  time,  a  nearer  Harmonical  Re¬ 
lation  i  as  of  1,  to  2,  of  2,  to  3,  &c. 

It  may  even  happen  that  the  reflecting  Bodies 
being  much  more  proper  to  produce  Sounds  than 
the  "fonorous  Body  it  felf  is,  the  Sound  which 
they  produce  may  be  ftronger  than  that  of  the 
fonorous  Body,  that  the  Tone  which  they  take, 
may  furmonnt  the  other’s,  and  render  it  infenfibie 
to  the  Ear,  and  in  (hort  that  the  Tone  that  is 
heard  may  be  that  only  of  the  reflecting  Bodies, 
altho’  they  were  not  the  Origin  of  the  Sound. 

Wherefore  it  is  much  more  likely  that  the  Tone 
may  be  compofed  both  of  that  which  proceeds 
from  the  fonorous  Body,  and  of  that  alfo  of  the 

reflecting  Bodies.  , 

This  Syftem  of  Sound  being  fuppofed,  Mon- 
fieur  Dodart  enquires  after  what  manner  the  hu¬ 
mane  Voice,  and  its  different  Tones  are  formed 
.  In  our  Throat  and  at  the  top  of  the  Arteria  Tra¬ 
chea,  or  Wind-pipe,  which  is  the  Canal  whereby 
the  Air  enters  into  the  Lungs,  there  is  a  little  Oval 

Chink  or  Cleft,  capable  of  opening  it  felf  more  or 

lefs  which  is  called  the  Glotta.  , 

The  long  Canal  of  the  Trachea  terminated  at 
its  fuperiour  Extremity  by  the  Glotta, does  fo  much 
referable  a  Flute,  that  the  Ancients  did  not  w  ■' 
to  believe  that  the  Trachea  produced  the  Voice,  as 
the  Body  of  a  Flute  produces  Sounds.  Galen  was 
the  firft  that  overcame  fo  natural  an  Error,  an 
maintained  that  the  Glotta  was  the  principal  Organ 

of  the  Voice,  allowing  neveit'aelefs  to  the  l  racloea 

*  -  a  con- 
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a  confiderable  Share  in  the  Produdion  of  Sounds  y 
for  it  rarely  happens  that  he  who  is  the  firjl  unde¬ 
ceived  of  a  vulgar  Opinion ,  can  free  himfelf  en¬ 
tirely  from  it,  and  old  Prejudices  do  commonly 
leave  fome  Footfleps  upon  his  Mind, 

But  Monf.  Dodart  confider’d  that  Men  do  not 
Speak  nor  Sing  neither,  but  by  exploding  the  Air, 
and  not  by  admitting  it  y  that  then  the  Air  which 
goes  out  of  the  Lungs  pafles  from  the  fmaller 
Veffels  of  that  Part  into  others  always  larger,  and 
from  thence  into  the  Trachea ,  which  is  yet  much 
bigger  and  larger  j  that  confequently  its  Courfe 
becoming  {till  more  free  and  eafy,  and  being  more 
than  ever  fo,  in  the  Trachea ,  the  Air  in  that  Canal 
will  be  far  from  fuffering  the  Violence  and  ac¬ 
quiring  the  Swiftnefs  neceflary  to  produce  Sound  y 
but  as  the  Orifice  of  the  Glotta  is  very  fmall  with 
refped  to  the  largenefs  of  the  Trachea ,  it  cannot 
come  out  of  the  Trachea  by  the  Glotta ,  without 
very  much  augmenting  its  Swiftnefs,  and  precipi¬ 
tating  its  Courfe  }  and  thus  it  violently  agitates, 
as  it  pafles  the  little  parts  of  the  two  Lips  of  the 
Glotta ,  puts  them  into  an  Elaftic  Motion,  and 
makes  them  make  Vibrations,  which  are  the  caufe 
of  Sound. 

This  Sound  fo  formed,  eccho’s  or  refounds 
in  the  Cavity  of  the  Mouth  and  Moftrils,  and 
Monfieur  Dodart  obferves  ,  that  all  the  agree- 
ablenefs  of  the  Voice  depends  upon  this  ecchoing} 
that  when  one  fpeaks,  and  at  the  fame  time  flops 
onesNofe,  the  Voice  becomes  very  difagreeable, 
and  that  the  common  Notion  that  fpeaking  thro’ 
the  Nofe  is  offenfive,  is  very  falfe  *,  fince  on 
the  contrary,  the  Sound  is  only  then  Shocking 

when 
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when  the  Mouth  alone,  and  not  the  Nofe,  has  any 
!  (hare  in  it. 

To  the  end  that  the  Trachea  may  make  the 
Eccho,  it  is  neceflary  that  the  Air  modifyed  by 
the  Qlotta ,  in  order  to  become  a  Sound ,  inftead 
of  continuing  its  way  from  within  to  without, 
fhould  return  from  without  to  within,  and  ftrike 
I  upon  the  iides  of  the  Trachea ,  but  this  is  what 
never  happens,  except  in  thofe  that  have  a  violent 
I  Cough  or  that,  according  to  the  common  Ex- 
:  predion,  fpeak  from  the  Belly.  In  the  fir  ft,  the 
irregular  Convulfions  of  the  Glotta ,  ftiut  it  up 
1  when  the  Air  is  going  to  come  out,  and  oblige  it 
;  to  return  back,  from  whence  it  does  not  come  out 
again,  ’till  after  it  has  fortified  it  felf  by  the  Re¬ 
flexions  of  the  Concavity  of  the  Trachea.  In  the 
others,  ’tis  nothing  but  a  habitude  adifted  perhaps 
!  by  fume  natural  Difpofition,  and  which  produces 
in  them  when  they  have  a  mindl  to  it,  that  which 
i  otherwife  is  only  an  involuntary  accident. 

It  is  true,  that  in  the  greateft  part  of  the  River - 
Birds ,  which  have  a  very  ftrong  Voice5  the  Tra¬ 
chea  refounds,  but  the  reafon  of  that  is,  becaufe 
the  Glotta  is  placed  at  the  bottom  of  the  Trachea , 
and  not  at  the  top,  as  in  Men. 

Thus  the  Canal,  which  had  pafled  at  firft 
for  the  principal  Organ  of  the  Voice,  will  not 
even  be  allowed  to  be  the  Second,  and  an  Accef- 
fory,  that  is  to  fay,  that  which  makes  the  Eccho  , 
and  it  will  only  ferve  to  furnifh  Air  like  the  Bel¬ 
lows  of  an  Organ. 

Nothing  more  remains  than  to  find  the  Caufe 
of  the  different  Tones  \  and  fpice  the  Organs, 
which  form  the  Voice  are,  as  one  may  fay,  Wind- 

11  Inftru- 


Inftruments,  Monf.  Dodart  goes  on  to  enquire 
what  it  is  that  forms  the  Tones  or  Notes  in  Wind- 
Mufick. 

It  is  poffible,  as  we  have  faid  above,  that  ^lie 
Tone  may  proceed  from  the  Body  that  ecchoes,  * 
and  not  from  that  which  founds  firft.  The  Haut¬ 
boy  would  yield  no  Sound,  if  it  had  not  its  Quill } 
and  if  he  that  plays  upon  it,  by  driving  the  Air 
thro’  the  Orifice  of  that  Quill,  did  not  caufe  Shi- 
verings  and  Vibrations  in  the  two  little  thin  and 
very  moveable  Leaves  whereof  it  is  compofed. 
But  the  Tone  does  not  proceed  but  from  the  length 
of  the  Hautboy ,  and  the  Air  agitated  by  the  Quill 
in  the  Concavity  of  the  Inftrumerit ,  ftrikes  the 
internal  Sides  of  it,  fhakes  the  Fibres  of  the  Wood 
difpofed  length  ways,  makes  them  fhiver,  and  exerts 
a  lower  Tone  when  they  are  longeft,  and  a  higher 
when  fhorteft. 

The  Quill  has  neverthelefs*  a  Tone  of  it  felf, 
but  the  direct  Sound  which  it  renders  being  very 
much  exceeded  by  the  infinite  number  of  Refle¬ 
xions  which  the  Concavity  of  the  Inftrument  pro¬ 
duces,  all  that  is  required  of  Art  to  do  in  the  Mat¬ 
ter,  is,  that  the  Tone  of  the  Quill  fhould  not  make 
a  Diffonance  with  that  of  the  Hautboy ,  but  that 
it  fhould  agree  with  it,  according  to  fome  remote 
Harmonical  Relation  for  in  this  cafe  there  can 
be  no  other,  and  that  thereby  it  fhould  fecond  and 
fortifie  it  as  much  as  poffible.  The  Players  upon 
the  Hautboy  cannot  find  this  Proportion,  but  by 
feeling  foftiy.  So  likewife  in  the  Stops  called  Bifeau 
de  VOrgue ,  it  is  a  Quill  which  makes  them  Speak, 
and  the  Length  alone  of  the  Pipe  gives  them  the 
Tone. 


There 
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There  are  on  the  contrary  two  Stops  of  the 
Organ ,  the  Regal  and  the  Humane  Voice ,  where 
fche-.^wi#  alone  gives  the  Tone  by  the  length  of 
its  Motion  and  it  is  neceffary  that  the  Pipe  fhould 
agree  with  it,  according  to  Tome  remote  Mufical 
Proportion,  which  thofe  who  make  Organs  cannot 
yet  difcover  by  any  exaft  Rules. 

In  the  great  Stops  of  the  Quill  of  the  Organ% 
la  Trcmpet ,  la  Cromhorne ,  and  Ie  Cl  air  on  y  the 
Tone  proceeds  equally,  both  from  the  Dimen- 
fion  of  the  Tube  or  Pipe,  and  from  that  of  the 
Quill.  But  in  Ihort,  what  can  one  find  in  the 
natural  Inftrument,  which  produces  the  Voice  like 
that  which  makes  the  Tone  in  all  thefe  different  - 
Inftruments  ? 

One  cannot,  according  to  this  Analogy,  attri- 
:  bute  the  Tone  but  to  the  Mouth  and  Nojlrils ,  which 
i  make  the  Eccho ,  or  to  the  Glotta  which  makes  the 
1  Sound y  and  as  all  the  different  Tones  are  produced 
in  Men  by  the  fame  Inftrument,  the  Part  pro¬ 
ducing  them  muft  be  capable  of  Changes  confor¬ 
mable  to  them. 

There  is  more  Air  required  for  a  low  Tone 
than  a  high  one  j  the  Trachea ,  to  facilitate  the  Paf- 
fage  of  this  greater  quantity  of  Air,  dilates  and 
fhortens  it  felf  j  and  in  fo  doing,  it  lengthens  the 
Canal  of  the  Mouth.  On  the  contrary,  for  a  high 
l  Tone,  it  narrows  and  lengthens  it  felf,  and  fo 
allows  the  Canal  of  the  Mouth  to  be  fhorten’d. 

One  might  then  fuppofe  that  the  Canal  of  the 
Mouth  being  lengthen’d  for  the  grave  Tones,  and 
fhorten’d  for  the  fharp  ones,  is  exaCtly  difpofed  as 
it  fhould  be  for  the  Production  of  Tones. 
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But  Monfieur  Do  Jan  obferves,  that  in  the  flop 
of  the  Organ  called  the  Humane  Voice,  where  the 
Quill  alone  makes  the  Tone,  the  longeft  Pipe 
has  Six  Inches,  and  is  not  capable  of  giving  the 
Tone.  The  Concavity  of  the  Mouth  of  a  Man 
that  has  the  loweft  Bafe,  is  not  above  Six  Inches  in 
Depth  $  it  is  not  therefore  likely,  that  that  can  give 
the  Tone  there  remains  then  only  the  Glotta  that 
inuft  form  the  Tones,  as  well  as  the  Sound  ^  and 
that  can  only  be  by  the  different  Changes  of  its 
Orihce.  It  is  Oval]  and  capable  of  Extenfion  to  a 
certain  Degree,  as  alfo  ol  Contraction,  and  thereby 
the  Fibres°  of  the  Membranes  which  compofe  it 
are  lengthen’d  out  for  the  Low  and  Bafe  Tones, 
and  (hortened  for  the  High  and  Treble  ones.  ^ 

At  the  fame  time  the  Mouth  which  is  lengthen’d 
for  the  Low  Tones  and  Ihorten’d  for  the  High, 
adapts  its  Refounding  to  all  the  different  Tones,  at 
leaft  according  to  fome  remote  Mufical  Proportion  -, 
and  Nature  too  iv'tfe  to  negleB  any  thing ,  has  made 
an  advantage  even  of  this  Refounding. 

The  Conftruction  of  theTelefcope  refembles  the  i 
Structure  of  the  Eye  ^  fpeaking  Trumpets  feem  to 
be  form’d  upon  the  fame  Plan  as  the  Concavities 
of  the  Ear-,  but  no  Wind  Inftrument,  that  ever: 
came  out  of  the  Hands  of  the  Artificer,  is  of  the: 
fame  Structure  with  that  which  Forms  the  Voice 
of  a  Man-,  none  of  them  can  produce  their  Pones' 
by  Changes  made  in  one  and  the  fame  Orifice. 

7  It  feems  even  as  if  Nature  intended  to  place  this 
Inftrument  above  and  beyond  all  kind  of  Imita¬ 
tion  In  the  firft  Place,  it  would  be  difficult  to 
find',  in  the  Hands  of  Art,  any  Materials  fo  flexi¬ 
ble  'as  that  one  could  make  in  them  an  Orifice 

capable 
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j  capable,  of  being  changed  every  Moment*,  and  as 
the  Changes  mud  be,  for  every  Tone  or  Note, 
exceeding  nice  and  exad,  the  Difficulty  would  be 
invincible,  but  befides,  when  we  ffiall  fee  by  an 
exad  Calculation  of  Monfieur  Vodart ,  that  for  all 
the  Tones  and  Demi-tories  of  an  ordinary  Voice, 
for  all  the  fmalf  parcels  of  a  Tone,  which  may 
ferve  to  raife  an  Odave  without  any  Violence  (for 
the  more  or  lefs  Force  that  one  may  give  a  Sound 
without  changing  theTone,one  muftnecefiarilv  fup- 
pofe  that  the  little  Diameter  of  the  Glotta ,  which  is 
at  lead  the  Breadth  of  one  Line,  and  which  alters 
its  Length  in  all  thefe Changes,  may  be, and  is  adu- 
ally,  divided  into  963,2  Parts)  that  even  thefe  Parts 
are  not  equal,  and  confequently  that  foine  of  them 
are  much  (mailer  than  the  ~  part  of  a  Line  j  how 
is  it  poffible  that  the  Art  of  Man  can  ever  attain 
to  fuch  nice  and  delicate  Divifions,  and  it  is  fur- 
prifing,  that  even  Nature  it  felf  can  perform  them. 
On  the  other  hand,  it  is  no  lefs  wonderful  that  the 
Ear,  which  has  fo  juft  a  Senfation  for  Tones,  can 
;  perceive  a  Difference,  the  Origin  of  which  is  no 
i  more  than  the~^  part  of  lefs  than  one  Line. 

In  this  whole  Calculation  Monfieur  Dodart  has 
j  put  every  thing  upon  the  lowed  Foot,  carefully 
avoiding  the  Affedation  of  Wonderful ,  notwith- 
I  Handing  which,  he  could  not  help  bringing  his 
i  Calculation  to  fuch  a  prodigious  Number. 

We  mud  not  believe  that  the  Fibres  of  the 
Glotta ,  to  take,  for  inftance,  the  Fifteenth  or  Fia- 
gelet  of  a  Low  Tone,  are  to  be  reduced  to  half 
their  Length,  or  do  ffiorten  in  proportion  the  little 
Diameter  of  the  Orifice  of  the  Glotta.  That  would 
be  true,  if  thofe  Fibres  did  produce  the  Tones  on- 
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ly  by  their  different  Lengths,  but  they  do  ft  like- 
wife  by  their  different  Tenfion.  Thus  they  found 
the  Fifteenth ,  without  being  reduced  to  half  their 
Length,  becaufe  they  are  at  the  fame  time  more 
extended,  and  that  which  is  wanting  by  the  pre- 
cife  Meafure,  is  exaftly  fupplied  by  the  Tenfion  : 
But  finally  they  are  not  more  ftretched  than  at  the 
fame  time  they  fhorten  themfelves. 

The  Shortnings  of  the  little  Diameter  of  the 
Glotta  follow  all  the  Changes  that  happen  to  them, 
the  number  of  the  9632  Divifions  of  this  Diameter 
fubfifts,  and  the  Miracle  of  the  Formation  of 
the  Tones  increafes  j  becaufe  a  Mechanifm  which 
depends  on  the  juft  Complication  of  the  Length, 
and  of  the  Tendons,  of  which  even  the  Proportions 
are  different,  is  more  difficult  than  if  it  did  depend 
on  but  one  alone  of  thefe  Principles. 

But  what  will  it  be  when  one  confiders  that  the 
whole  Man  is  a  CoUeBion  of  Miracles ,  either  like 
thofe  above-mentioned ,  or  of  equivalent  ones ,  the 
number  of  which  is  much  greater  than  that  of  the 
Divifions  of  the  Diameter  of  the  Glotta . 
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Upon  what  becomes  of  the  A  i  r.  that  is  received 

into  the  Lung  s 

every  Refpiration  new  Air  enters  into 
the  Lungs,  which  mixing  its  felf  with 
>^|2  the  Blood  that  is  carried  to  the  Heart  by 
^Kteu" tjje  puimonary  Veins,  comes  out  of  the 
Heart  again  with  the  fame  Blood,  accompanies  it 
into  all  the  Arteries  where  it  is  diftributed,  and 
communicates  to  it  the  Impulfion  and  Swiftnefs 
necellary  for  the  Circulation. 

But  when  that  Air  is  at  laft  arrived,  at  the  Ex¬ 
tremities  of  the  Arteries,  and  at  the  Internal  Sur¬ 
face  of  the  Skin,  what  becomes  of  it  ?  For  it  ought 
finally  to  go  out  of  the  Body,  fince  each  Refpira¬ 
tion  bringing  new  Air  info  it,  there  would  at 
length  be  fuch  a  quantity  of  it,  as  would  fwell  the 
VelTels  too  much,  force  their  Elaftic  Power  fo  as  to 
make  them  lofe  it  j  and  would  flop  the  Blood,  or 
at  leaft  render  the  Circulation  very  painful. 

There  does  not  appear  much  difficulty  in  this 
Matter  •,  fince  the  Pores  of  the  Skin  fuffer  the  Su¬ 
dorific  Matter  to  pafs  th’ro’  them,  and  efpecially 
that  of  the  infenlible  Tranfpiration,  which  comes 
out  in  fo  great  a  quantity,  that  it  exceeds  in  one 
Day  only,  according  to  the  nicefl  Experiments  that 
have  been  made  thereof,  all  the  groiler  Evacuations 
of  feveral  Days  ^  it  is  eafie  to  comprehend,  that 
thefe  fame  Pores  may  at  the  fame  time  filtrate 
thro’  themfelves  fo  fine  a  Subftance  as  that  of  Air. 


As  this  Suppofition  is  very  natural,  the  Philo- 
fophers  have  probably  acquiefced  in  it,  without 
judging  it  neceflary  to  make  any  deeper  Enquiries  in¬ 
to  this  Subjeft.  But  this  is  a  noble  Instance  of 
Difficulties  that  do  not  occur  at  fir  ft  Sight ,  but  are 
only  discover ed  by  RefieBing,  and  which  cofts  fome- 
times  as  much  to  find ,  as  even  the  Solution  of  any 
other  Difficulty . 

If  the  Air  could  pafs  thro5  the  Pores  of  the  Skin 
with  Sweatings  and  Vapours,  Monfieur  Mery  asks 
why  it  does  not  likewife  exhale,  when  one  has 
fhut  it  up  in  fome  great  Tube  of  a  Vein  or  Artery , 
in  the  Heart  or  in  the  Stomach  .<? 

And  farther,  why  Animals  fhould  fwell  in  vacuo  ? 
Afiuredly  5tis  the  Air  fhut  up  in  their  Bodies  and 
delivered  from  the  weight  of  an  External  Preffure, 
which  being  ratified,  makes  them  fwell,  and  yet 
that  Air  fhould  pafs  out  more  freely  than  ever  thro5 
the  Pores  of  their  Skin. 

3  Pis  true,  there  are  fome  Animals  that  caft  out 
the  Air  in  vacuo ,  but  then  Monfieur  Mery  denies 
that  it  is  by  the  Pores  of  the  Skin  *5  for  inftance,  Air 
comes  out  of  living  Fifties,  but  Monfieur  Mery,  by 
qbferving  that  Fact  very  nicely,  difcovered  that  it 
came  from  under  the  Scales,  where  there  mu  ft  have 
been  little  Receptacles  that  were  not  yet  known  to 
us  5  and  in  effeft,  the  Bodies  of  Fifties  do  not  un- 
fwell  for  having  render’d  ail  this  Air. 

It  is  plain  then,  that  the  Air  does  not  come  out 
by  the  Pores  of  the  Skin  ;  it  mu  ft  be  therefore, 
that  coming  with  the  Blood  to  the  Extremities  of 
the  Arteries,  it  enters  with  it  into  the  little  Mouths 
of  the  Veins,  follows  it  all  the  reft  of  the  Circula¬ 
tion 
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tion,  and  goes  into  the  Ventricle  of  the  Heart,  from . 
whence  it  returns  into  the  Liver  by  the  Pulmonary 
Artery,  whereas  it  came  into  it  by  the  Veins.  From 
thefe  Arteries  it  re-enters  into  the  little  VeiTels  of 
the  Liver,  and  goes  out  at  laft  by  the  Trachea  which 
brought  it  in,  at  firfL,  this  Courfe  is  not  only 
proved  by  the  neceiiity  of  Reafoning,  but  likewife 
by  Experience,  and  by  Blowing. 

If  one  confiders  final  Caufes,  and  if  one  dares 
guefs  at  the  Intention  of  Nature,  the  Air  is  not 
lefs  neceffary  to  the  Blood  of  the  Veins,  than  it  is  to 
that  of  the  Arteries  it  even  appears  to  be  more  fo, 
the  Veins  have  hardly  any  Elafticity  or  Springinefs 
in  comparifon  of  the  Arteries,  and  yet  they  contain 
almoft  half  as  much  more  Blood,  and  confequently 
they  have  ftiil  more  need  of  a  Foreign  Strength  to 
help  on  with  its  Motion, 

The  Air  being  weaken’d,  and  in  fome  manner 
worn  out  by  its  Circulating  throughout  the  whole 
Body,  has  nothing  more  to  do  afterwards,  but  to 
get  out,  and  to  give  place  to  3  new  and  more  vigo¬ 
rous  Air. 


v  ; 
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Earth- 

Explained 

s"^^?  ^ ^  ^ efi  way  ^0  explain  Nature,  if  it 
|  Y  $j  could  be  often  made  ufe  of,  is  to  ape  or 
S^K’.^H  counterfeit  her,  and  to  give  .  Reprefenta- 
^  '  "  tions  of  her,  by  making  CauJ’es  that  are 

known  by  us  to  produce  the  fame  EjfeEls  \  then  we 
fhould  no  longer  guefs,  we  jhould  fee  with  our  own 
Eyes,  and  we  jhould  be  jure  that  the  Natural  Phe¬ 
nomena  do  arife  from  the  fame  Caufes  as  the  Arti¬ 
ficial,  or  at  leajl  from  Caufes  very  near  a-kin  to 
them. 

Thus  Monfieur  Lemery  made  an  JEtna ,  Vefuvius, 
or  Burning-Mountain,  have  inclofed  in  the  Earth 
about  a  Foot  deep,  in  Summer  time,  50  Pounds 
of  a  mixture  of  equal  Parts  of  the  filings  of  Iron 
and' of  Sulphur  pulverifed,  the  whole  being  made 
into  a  Paft  with  Water  \  at  the  end  of  8  or  9  Hours 
the  Earth  fwelled  and  opened  a  little  in  fome  places^ 
out  of  which  proceeded  hot  Sulphry  Vapours, 
and  afterwards  Flames. 

It  is  very  eafie  to  conceive  that  a  larger  Quan¬ 
tity  of  this  Mixture  of  Iron  and  Sulphur  with  a 
greater  Depth  of  Earth  was  all  that  was  wanting  to 
make  a  real  Mount  JLtna  j  that  then  the  Sulphuri- 
ous  Vapours  making  their  way  out  would  have  caufed 
an  Earthquake,  more  or  lefs  violent,  in  Proportion 
to  their  Strength,  and  to  the  Obftacles  they  would 

have 
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have  met  with  in  their  way  that  when  they  had 
found  or  forced  an  Opening,  they  would  have 
rufhed  out  with  an  Impetuofity  great  enough  to 
produce  a  Hurricane',  that  if  they  hac  broke  out 
from  any  Part  of  the  Earth  lying  under  the  Sea, 
they  would  have  made  thofe  Spouts  or  Columns  of 
Water  fo  dreadful  to  Ships,  and  finally  if  they  had 
rifen  up  as. high  as  the  Clouds,  they  wouid  have 
carried  their  Sulphur  thither,  and  turned  it  into 

Thunder  and  Lightning.  , , '  .  . 

It  ou^ht  not.  to  appear  ftrange  that  this^Sulphur 

plunged  into  the  Water  of  the  Clouds,  does  not- 
withfhnding  take  Fire.  The  Sulphuric*.  Matters 
do  not  naturally  mix  with  Water,  but  if  they  are 
very  much  exalted,  they  will  burn  in  it,  witnefs 
what  we  call  the  Gregeois  Fire.  It  is  true  never- 
thelefs,  that  there  is  always  fome  part  ot  1 this  Sul¬ 
phur  which  is  extinguifhed,  and  even  with  Explo- 

On  the  other  hand,  thofe  Parts  of  it  that  burn 
in  the  Water  make  an  Effort  to  free  themfelves, 
and  to  afcend,  and  this  Effort  like  wife  produces  a 
violent  Noife.  This  Monfieur  Lemery  proves  by  a 
new  Experiment,  where  a  Sulphurous  Vapour 
rifins  from  the  bottom  of  a  Marfa*  oping  kindled 
bv  a  Candle  that  was  held  in  it,  as  it  came  out 
the  Flame  communicated  it  felf  nearer  and  nearer 
to  all  the  Vapour  that  filled  the  void  Space  of  the 
Marfa,  gained  the  bottom,  and  catched  a  Sulph  - 

rious  Matter  that  was  in  the  Water,  which  Matt  1 

being  inflamed,  ftruck  the  Water  violently  to  make 
its  way,  and  fo  produced  a  little  kind  of  Fhunder. 
If  the  Flame  does  not  reach  to  the  bottom  of  the 
Mar(h  where  the  Sulphunous  Matter  is  in  the  Wa 
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the  inflamed  Vapour  having  nothing  to  fight  with, 
makes  no  Fulmination. 


•V  , 
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Upon  the  Fxcundity  of  Plants. 


of  the  Wonders  that  are  obvious 
#  O  #  enough  to  the  Eyes  of  all  the  World,  and 
yet  obferved  by  few,  is  the  Fruitfulnefs 
of  Plants  i  not  fo  much  their  natural 
Fruitfulnefs  when  left  to  themfelves,  as  their 
artificial  Fruitfulnefs,  occafioned  by  Pruning  and 
Cutting  off  fome  of  their  Parts.  '  This  artificial 


Fertility,  is  not  really  different  from  the  natural } 
for  in  fhort,  the  skill  of  the  Gardiner  cannot  com¬ 
municate  to  Plants  what  they  had  not  before  j  he 
only  helps  to  Unfold  and  to  bring  to  Light  that 
which  was  adually  in  them.  Monfieur  Dodart, 
who  enquires  into  this  Matter,  has  not  yet  given  us 
any  Phyfical  Syftem,  he  only  lays  down  Fads, 
but  Reafonings  and  Calculations  muff  eftablifh 
them,  becaufe  the  Queftion  is  not  fo  much  what  a 
Plant  gives,  as  what  it  would  give,  if  one  drew* 
from  it  all  that  it  contains.  Here  follows  ail  Ex¬ 
ample  of  the  Fertility  of  one  Tree  in  the  Bufinefs  of 
Seeds  only,  which  are  the  lafl  Term  and  Ohjeft  of 
all  the  Productions  of  the  Tree. 

We  know  that  all  the  Branches  of  the  Elm  are 
nothing  but  Bunches  of  Seeds  very  clofely  preffed 
together. 

Monfieur  T)odart  having  chofe,  at  a  venture, 
an  Ehn  of  6  Inches  in  Dimeter,  and  20  Foot  in 


Heighth 
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Heiahth,  from  the  Root  to  that  Part  where  the 
Branches  fpring  out,  and  which  might  be  about 
i2  Years  Old  ;  he  cut  off  one  of  the  Branches  of  o 
Foot  in  Length,  and  flighting  thofe  Seeds  that 
had  been  beaten  out  by  the  repeated  Blows  of  the 
Hatchet,  and  others  that  were  (lied  by  the  fall  ot 
the  Branch,  he  only  counted  thofe  that  remained, 
and  found  upon  that  Angle  Branch  16450  Seeds. 

All  the  Branches  that  were  not  10  long  as  8  Foot 
taken  together,  made  a  Surface  much  more  than 
double  the  Surface  of  io  Branches  of  8  Foot. 
But  fuppoflng  them  no  more  than  double,  becauie 
perhaps  the  leffer  Branches  are  not  fo  fruitful,  all 
thefe  Branches  taken  together  would  yield  329,000 

SpPfls  1  r 

An  Elm  may  eaflly  live  1 00  Years,  and  the  Age  of 
its  middle  Fertility  is  certainly  not  fo  little  as  that  of 
12  Years.  You  may  reckon  then  tor  one  Year  ora 

middle  Fertility  above  329,000  Seeds,  and  put  no 
more  in  the  place  of  that  Number,  than  3  30,000, 
which  is  very  little.  But  you  muff  multiply  thofe 
330,000  by  the  100  Years  of  the  Life  of  the  Elm 
and  that  will  amount  to  33,000000  of  Seeds,  which 
are  the  Produdion  of  an  Elm  for  its  who  e  1  e» 
at  the  very  loweft  reckoning,  and  thefe  3  3  Millions 

come  out  of  one  Angle  Seed. 

This  is  one  inftance  only  of  the  Natural  Fcecundity 
of  a  Tree,  which  has  not  difclofed  all  that  is 

contained  within  it.  ,  .  f 

If  it  had  been  Lopp'd ,  it  would  have  puffed  out  ot 

its  Trunk  again  as  many  Branches  as  it  had  in  its 

natural  State,  and  thefe  new  Sprigs  would  have 

come  out  in  the  fpace  of  6  .Lines  of  heighth,  or  there- 
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abouts  at  the  Extremity  of  the  Trunk  that  was 

loop’d. 

In  what  part  or  at  what  heighth  foever  the  Tree 
had  been  lopp  d,  it  would  always  have  fprung  out 
.equally,  which  appears  conftantly  by  the  Example 
of  the  Dwarf-Trees,  that  are  cut  almoft  level  or 
even  with  the  Earth.!----'  f 

The  whole  Trunk  from  the  Ground  up  to  that 
part  where  the  Branches  come  out,  is  therefore 
quite  full  of  Principles  or  little  Embrio’s  of  Bran¬ 
ches,  which  indeed-  can  never  appear  all  at  once, 
but  which  being  conceived  as  divided  by  little  Cir¬ 
cular  Rings  of  6  Lines  in  I  [eighth,  compofe  fo  many 
Rings,  each  of  which  in  particular  is  ready  to  ap¬ 
pear,  and  will  really  come  forth  as  foon  as  the 
Lopping  is  made  exadly  above  it. 

All  thefe  invisible  and  conceal’d  Branches  do  not 
lefs  really  exift  than  thofe  that  are  difclofed  ^  and 
if  they  did  appear,  they  would  likewife  have  an 
equal  number  of  Seeds,  which  confequently  they 
muft  already  contain  in  little. 

Wherefore,  according  to  the  Example  propofed, 
there  are  in  luch  an  Elm  as  many  times  33  Mil¬ 
lions  or  Seeds,  as  6  Lines  are  contained  in  the 
heighth  of  20  Foot  j  that  is  to  fay,  1 584,0000000 
01  Seeds,  and  this  Iree  does  actually  contain 
within  it:  wherewithal  to  multiply  and  re-produce 
it  felf  fuch  a  furprifing  number  of  times.  The  Ima¬ 
gination  is  frighten'd  to  find  it  felf  carried  fo  far 
by  Re  a f on. 

But  what  will  it  be  then,  if  one  conies  to  confl- 
der  that  each  Seed  of  a  Tree,  do  es  it  felf  contain  a 
a  fecund  Tree,  which  alfo  contains  the  fame  num¬ 
ber  of  Seeds  j  that  one  can  never  arrive,  neither  at 

one 
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one  Seed  which  contains  no  more  Trees,  nor  'at 
one  Tree  containing  no  more  Seeds,  or  that  has 
lefs  than  the  foregoing  ;  and  that  confequently 
there  is  an  encreafing  Geometrical  Progreffion  where- 
of  the  firft  Term  is  1.  the  fecond  1584,0000000, 
the  third  the  Square  of  1584,0000000,  the  fourth 
its  Cube,  and  fo  on  in  Infinitum  ? 

Our  Reafon  and  Imagination  are  equally  loft  and 
/wallowed  up  in  this  immenfie  Calculation ,  and  what 
one  may  call  in  fome  manner  more  than  immen/e . 

We  (hall  find  that  Monfieur  Dodart  to  avoid  the 
Affedation  of  VConderfid ,  or  perhaps  to  affed  it 
more  infenfibly,  has  in  refped  of  fome  Articles 
made  his  Calculations  of  the  Foecundity  of  Trees 
lower  than  they  ought  to  be,  but  that  Difference  is 
of  fmall  importance.  A  Calculation,  which  in  the 
utmoft  rigour  would  be  too  ftrong  for  the  Elm , 
would  be  much  too  weak  for  the  Fern,  which  is  in¬ 
comparably  more  Fruitful  in  Seeds  and  in  (hort, 
let  a  Man  he  as  fparing  as  he  will  in  his  Calculati¬ 
ons,  he  will  always  arrive  at  Prodigious  Numbers , 
and  at  Miracles  in  Natural  Philifophy. 
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Upon  the  Circulation  of  the  Blood  in F  i  sh  e  s. 

^  s  it  can  never  be  better  proved  than 
by  the  Subjed  of  this  Difcourfe,  that 
Nature  having  laid  down  a  certain  gene¬ 
ral  Plan,  knows  afterwards  how  to  diver- 
fifie  it  in  all  the  different  Manners  that  the  par¬ 
ticular  Applications  require. 

Air 
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Air  is  neceffary  to  all  kinds  of  Animals,  we  take 
that  Truth  for  granted  ;  they  do  all  therefore  take 
in  Air.  But  there  are  feme  whofe  Blood  is  natu¬ 
rally  more  brisk  and  fluid  j  it  is  Efficient  for  that 
fort  of  Blood  to  go  and  take  the  Air  in  a  certain  Re¬ 
ceptacle,  called  the  Lungs,  and  from  thence  dilate 
it  felf  throughout  the  whole  Body,  with  the  Air 
wherewith  it  is  impregnated.  There  are  other 
Animals,  whofe  Blood  and  all  their  Humours, 
are  fo  grofs  and  glutinous,  that  the  Air  taken  into 
the  common  Receptacle,  and  from  thence  diftributed 
into  the  reft  of  the  VelTels,  would  not  fuflkiently 
animate  them  }  it  is  therefore  neceffary  that  they 
be  immediately  impregnated  with  Air.  Such  Ani¬ 
mals  are  the  Infeds,  in  whom  the  Canals  that  con¬ 
vey  the  Air,  that  is  to  fay,  the  Trachea  s  reign  from 
one  extremity  of  the  Body  to  the  other,  diftribu- 
ting  their  Branches  every  where,  aqd  in  feveral 
Sorts  *,  they  have  even  as  many  external  Orifices 
fcatter’d  about  the  Body,  by  which  they  receive 
the  Air,  as  there  are  Rings  upon  the  particular  In- 
fed,  which  is  the  Caufethat  if  thofe  Creatures  are 
rubb’d  with  Oyl  they  immediately  die,  the  Con¬ 
duits  of  Refpiration  being  thereby  obftruded.  This 
is  the  firft  difference  that  there  is  in  the  manner 
of  Animals  receiving  the  Air. 

If  the  Animals  have  Lungs,  the  general  Idea  of 
that  Mechanifm  is,  that  the  Blood  being  extream- 
ly  divided,  and  thereby  reduced  to  have  a  large 
Superficies,  prefents  it  felf  to  the  Air,  which  is 
alfo  very  much  divided  }  fo  that  each  minute  Par¬ 
ticle  of  the  Blood,  goes  and  takes  its  little  Portion 
of  Air.  Thus  in  Men,  in  four  footed  Beafts,  and 

in  Birds,  the  Lungs  are  nothing  but  a  heap  of  an 

infinite 
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infinite  number  of  very  fmall  VefTelsor  Bladders, 
that  are  fwelled  with  Air,  and  each  little  Veficle 
has  its  exceeding  fine  Blood- Veffels,  where  the 
Blood  receives  the  Air  through  the  very  fine  Mem¬ 
branes  or  Skins  of  thofe  Veflels. 

The  Blood  impregnated  with  Air  is  to  be  diftri- 
buted  through  the  whole  Body,  and  it  is  the 
Heart  alone  that  does  the  Office  of  Receiving  and 
Difcharging  it.  If  the  Animals  are  deftined  to  a 
continual  Adion,  as  moll  part  of  them  ate,  the 
Heart  has  two  diftind  Ventricles,  one  of  which  ferves 
to  receive  the  Blood,  which  by  circulating  has  dive- 
i  fled  it  felfof  the  Air,  and  to  fend  it  back  to  the  Lungs; 
i  the  other  to  receive  the  Blood  in  its  return  from 
■  the  Lungs,  and  to  difperfe  it  throughout  the  Body, 
j  Thus  all  the  Blood  that  waters  the  Body  is  laden 
j  with  Air  ;  but  if  there  be  any  Animals  that  are  to 
1  pafs  a  confiderable  Part  of  their  Lives  without  any 
i  brisk  Motion  or  Adion,  fuch  as  Tortoifes,  Frogs , 

!  Serpents ,  8cc.  their  Hearts  have  either  but  one 
1  only  Ventricle,  or  feveral  that  communicate  with 
1  each  other,  which  is  in  a  manner  the  fame  thing  ; 

I  fo  that  the  Blood  returning  from  the  Lungs,  and 
i  impregnated  with  Air,  mingles  it  felf  with  that 
j  which  returns  from  the  reft  of  the  Body,  and  is 
1  diverted  of  the  Airy  Particles,  and  confequently 
the  Blood  protruded  by  the  Heart  through  all  the 
Body,  is  lefs  animated  and  lively. 

Thefe  are  all  the  Varieties  of  Refpiration  in 
Animals  that  breath  Air ;  but  Fillies,  which  live  in 
Water,  and  which  die  almoft  alfoon  as  they  are  car¬ 
ried  into  the  Air,  how  do  they  refpire  ?  It  is  cer¬ 
tain,  and  Monfieur  du  Verney  has  proved  it,  that 

S  this 
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this  Air  in  which  they  die,  is  neverthelefs  abfo- 
lutely  necefiary  to  their  very  Being. 

There  is  always  a  great  deal  of  Air  mixed  and 
involved  in  Water ;  ’tis  that  Air  the  Fifties  breath. 
What  we  call  their  Gills,  are  their  Lungs  ^  and 
the  whole  Mechanifin  of  the  Gills  has  no  other 
end  but  only  to  draw  this  Air  enclofed  in  Water, 
and  to  prefent  it  to  the  Blood,  after  the  fame  man¬ 
ner,  as  it  is  prefented  in  the  Lungs  which  receive 
it  immediately. 

.  Monfieur  du  Verney  has  ftudied  and  unravelled 
in  the  Gills  of  a  Carp,  this  Mechanifm  alrnoft  in¬ 
finite  and  prodigioufly  complicated. 

The  firft  Thing  that  offers  it  felf,  is  a  kind  of 
Carpenter’s  Work,  confifting  of  a  very  great  num¬ 
ber  of  bony  Lamina,  each  of  ’em  fub-divided  into 
an  Infinity  of  bony  Nets;  the  ufe  of  all  which  is 
only  to  fuftain  an  innumerable  Multitude  of  the 
Ramifications  of  an  Artery  that  proceeds  from  the 
Heart.  It  is  plain,  that  this  furprizing  Quantity 
of  exceeding  fine  Ramifications  ferves  to  prefent  the 
Blood  extreamly  fub-divided,  and  as  we  may  fay, 
each  little  Particle  of  Blood  all  alone.  Among 
the  Lamina ,  and  in  the  whole  Contexture  of  the 
Gills,  there  are  an  Infinity  of  narrow  Intervals  or 
Spaces  deftined  to  receive  like  Strainers,  and  to 
fub-divide  into  very  fmall  Particles  the  Water  which 
the  Fifh  refpires  by  its  Mouth.  ’Tis  then  that 
the  Air,  to  which  in  fome  manner,  its  Prifons  are 
opened,  makes  its  Efcape  from  that  Water,  and 
goes  and  joyns  it  felf  to  the  Blood  of  all  the  little 
Arteries.  As  thefe  Gills  have  necelfarily  an  alter¬ 
nate  Motion  of  Dilatation  and  Comprefiion,  which 
is  ftili  performed  by  other  very  nice  Machines } 
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as  they  receive  the  Water  when  they  dilate  them* 
felves,  and  expel  it  again  when  they  are  contra¬ 
cted  :  It  is  moft  probable  that  it  is  at  the  inftant 
of  the  Compreflion,  that  they  oblige  the  Air 
fqueezed  out  of  the  Water  to  penetrate  the  Pores 
of  the  fmall  Blood-vefiels ;  for  that  inftant  has 
more  Strength  than  the  other,  and  that  Aftion  re¬ 
quires  more.  This  fame  Reafon  has  place  with 
refpeCl  to  the  Veficulary  Lungs,  fuch  as  thofe  in 
1  Men  5  and  from  thence  Monfieur  du  Verney  con¬ 
cludes,  that  altho5  the  Air  comes  into  our  Lungs 
at  the  Moment  of  Infpiration,  it  does  not  mix 
with  the  Blood,  but  at  the  Moment  of  Expiration, 
and  when  a  fuperfluous  remnant  goes  out  by  the 
Trachea .  Thus  the  real  Infpiration,  that  is  to  fay, 
the  Entrance  of  the  Air  into  the  Blood  would  be¬ 
come  the  Expiration. 

Carps ,  as  well  as  feveral  other  Fifties,  refpire 
Water  by  the  Mouth,  and  caft  it  out  again  by  the 
Gills,  after  having  extracted  from  it  all  the  Air 
they  can.  Herein  they  differ  from  other  Animals 
which  receive  and  throw  out  the  Air  by  the  fame 
Conduits.  Becaufe  there  is  little  Air  in  a  great  deal 
of  Water,  the  Number  of  the  fmall  Arteries  where 
the  Blood  divides  it  felf,  muft  be  much  greater  in 
the  Gills  of  Fifties  than  in  the  Veficulary  Lungs  of 
other  Animals.  On  the  other  hand,  the  Air  that  is 
fhut  up  in  the  Water  is  more  confined  there,  its  little 
Spiral  Lamina  are  more  comprefted  therein,  than 
if  it  were  mingled  with  other  Air,  confequently 
it  has  a  greater  Spring  \  and  as  it  is  in  proportion 
to  its  Spring,  that  it  gives  Motion  and  Impulfion  to 
the  Blood,  a  fmaller  quantity  may  produce  a  fuffi- 
cient  effeCt  in  the  Fifties. 

S  2 
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When  they  are  in  the  Air  they  die,  becaufe  the 
Strainers  of  their  Gills,  which  are  Pafles  narrow- 
enough  for  the  Water  are  not  fo  for  the  Air ,  for 
that  makes  its  Way  too  eafily  out  of  them,  ana 
can’t  be  forced  to  enter  into  the  little  Arteries. 
Thefe  Strainers  have  no  Power  over  the  Liquor 
that  percolates  them  without  doing  it  Violence. 

After  that  the  Blood  of  the  little  Arteries  in  the 
Gills  is  laden  with  Air,  it  paffes  according  to  the 
Laws  of  Circulation  into  all  the  little  Veins  that 
anfwer  the  Laid  Arteries:,  but  that  which  is  very 
lingular  is,  that  according  to  the  Obfervation  ol 
Monf.  du  Verney,  the  Veins  of  the  Gills  being 
once  gone  out  of  them  do  prefently  become  Ar¬ 
teries,  and  expand  themfelves  into  all  the  Parts  of 
the  Body,  from  whence  other  real  Veins  Dring  back 

the  Blood  to  the  Heart. 

This  Metamorphofes  of  Veins  into  Arteries,  ap¬ 
pears  by  feveral  Tokens,  i.  The  Heart  has  but 
one  Ventricle,  and  one  Artery  which  goes  rami¬ 
fying  itfelf,  and  is  loft  in  the  Gills.  What  Canals 
lhall  water  the  reft  of  the  Body,  and  carry  into  it 
the  Blood  vivify ’d  by  the  mixture  of  the  Air. 
2.  The  Veins  of  the  Gills,  which  are  nothing  u  i 
an  Infinity  of  exceeding  fmall  and  fine  Rami  -■ 
cations,  carry  their  Liquor  when  they  go  ou 
the  Gills  into  Trunks  that  are  much  bigger,  an  , 
thefe  large  Trunks,  being  difperfed^  thro  the  reft 
of  the  Body,  do  again  fub-divide  themfelves  into 
little  capillary  Branches,  which  would  not  happen 
to  Veins  that  were  to  continue  Veins  ',  for  they 
would  end  by  the  largeft  Trunks,  as  the  Arterie 
do  by  the  fmalleft  Ramifications.  3 .  At  the  com¬ 
ing  out  of  the  Gills,  where  Monf.  du  J  mi^pre- 
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tends  that  thefe  Trunks  which  receive  the  Blood  of 
the  Veins  become  Arteries,  they  do  effeftively  take 
theconfiftance  of  Arteries,and  haveTunicks  or  Mem¬ 
branes  more  ftrong  and  folid  than  thofe  of  Veins. 

The  general  Plan  of  Nature,  which  has  order’d 
that  the  Blood  of  a  whole  kind  of  Animals  Ihould 
be  mingled  with  the  Air  in  a  common  Receptacle, 
does  again  divide  it  felf  into  two  Branches.  The 
Blood  which  has  patted  by  this  Receptacle  does 
either  return  to  the  heart,  that  difperfes  it  again 
through  all  the  Body,  or  chftributes  it  fell  imme¬ 
diately  therein,  as  it  goes  out  of  the  Receptacle  of 
the  Air.  Perhaps  this  laft  Mechanifm  was  necef- 
Cary  for  the  Fifties,  becaufe  their  Blood  takes  little 
Air,  and  that  the  Impulfion  it  receives  from  thence 
would  become  too  weak  if  it  were  obliged  to  re¬ 
fume  the  Circuit  of  the  Heart.  If  our  Notions 
are  true,  what  a  wonderful  Variety  of  Mechanifm 
is  there  with  refpeft  to  our  different  Wants  And 
if  other  Subjects  require  the  fame  Variety,  it  will 
doubtlefs  be  ft  ill  more  marvellous  with  refpect  to 
real  Wants,  than  to  fuch  as  we  may  have  falfely 
conceived. 


A  Second  Fhdof ophicnl  D  iff ex  tat  son  upon  the  , 
Foecundity  of  Plants.  [Vid.  p.  26 if] 

the  Hiftory  of  the  Academy  for  the 
@  I  «§*  Year  1700,  you  have  an  account  ot  the 
Experiments  upon  which  Monf.  Dodart 
had  eftablilh’d  the  prodigious  Foecundity 
of  Plants :  He  did  there  confine  himfelf  chiefly 
‘  ■'  ‘  S3 


to  Matters  of  Fad,  having  fcarce  meddled  with  the 
Phyfical  Syftem  thereof  j  now  he  proceeds  Syfte- 
maticaily. 

A  Tree  that  has  been  lopp’d,  and  fhoots  out 
new  Branches,  from  whence  does  it  fetch  them  ? 
Monf  DoJart  proves,  and  the  thing  feems  of  it 
felf  extreamly  probable,  that  neither  the  Trunk 
of  the  Tree,  which  is  no  more  than  a  Packet  of 
Fibres,  or  a  Heap  of  Tubes  void  of  all  Adion, 
nor  the  Sap,  which  like  the  Blood  is  deftined  to 
nourilh,  but  not  to  form  the  Parts,  can  produce 
thefe  new  Branches  }  that  confequently  they  muff 
have  exifted  before  the  lopping  of  the  Tree,  but 
in  little,  and  fhut  up  in  invifible  Buds, 

If  one  had  not  lopp’d  the  Tree,  the  Sap  would 
have  continued  its  courfe  in  the  Branches  already 
formed  and  fliot  forth,  and  would  not  have  endea¬ 
vour’d  to  have  unfolded  thofe  that  were  in  the 
Buds. 

If  the  Body  of  the  Tree  had  been  cut  in  any 
other  Place,  new  Branches  would  have  appeared 
after  the  fame  manner  :  Confequently  fome  Buds 
are  there  likewife,  and  do  inclofe  little  Branches 
which  the  Sap  might  unfold. 

The  Body  of  a  Tree  may  be  cut  in  an  Infinity 
of  different  places,  and  all  the  Wounds  will  afford 
new  Branches.  Such  a  Body  does  therefore  con¬ 
tain  an  Infinity  of  Buds  involved  in  little  Branches , 
But  they  are  not  all  unfolded,  either  becaufe  there 
Is  never  a  fufficient  quantity  of  Sap  in  one  only 
Tree,  to  bring  forth  all  the  Parts  that  are  contained 
In  it*,  or  elfe  becaufe  thofe  Buds  at  their  fhooting 
put  hurt  one  another  by  their  excefdve  Numbers,, 

.and  that  only  tliofq  which  are  towards  the  ex¬ 
ternal 
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ternal  Parts  of  the  Tree,  have  the  Liberty  of  ex¬ 
erting  themfelves,  becaufe  they  want  the  help  of 
the  Air  for  their  Vegetation. 

Thefe  two  laft  Caufes  joyned  to  the  Motion  of 
the  Sap, which  mull  be  (hot  up  aimoft  in  a  (freight 
Line  from  the  bottom  to  the  top,  may  give  us  to 
underhand  why  the  principal  Production  of  the 
Branches  is  made  at  the  top  of  the  Tree,  and  why, 
when  the  Tree  is  lopp’d,  there  are  none  but  the 
little  Buds  placed  by  Nature  in  thofe  Parts  that  are 
cut,  that  have  any  Advantage  thereby. 

An  Animal  that  is  contained  in  its  Egg,  being 
once  difclofed  and  hatched,  is  entirely  fo if  he 
lofes  any  Members,  he  lofes  them  irrecoverably, 
having  no  referve,  tho’  he  (hould  want  it  never  fo 
much.  But  a  Plant  does  never  difcover  all  that 
it  contains,  and  has  hidden  Riches  with  which  it 
can  repair  its  Loffes,  and  often  with  advantage 
too. 

A  Bud  contains  the  Branch  with  its  Leaves,  Us 
Fruit,  its  Seed,  and  all  that  actually  exifting,  and 
even  vilible  too  very  often,  as  foon  as  the  Bud  be¬ 
gins  to  unfold  it  felf. 

As  the  Confequence  may  frighten  Mens  minds, 
Monf.  Dodart  forgets  nothing  to  render  it  necef- 
fary  by  making  good  the  Principle  that  produces  it : 
Then  he  endeavours  to  render  it  receivable  by  it 
felf,  and  to  accuftom  us  to  the  Idea  of  Infinite : 
This  would  be  no  difficult  matter  with  thofe  that 
have  been  ufed  to  dig  in  Phyficks  or  Mathema- 
ticks :  They  know  they  can’t  go  far  without  meet¬ 
ing  quickly  fomething  of  Infinite  ■  as  ij  the  Author 
of  Nature,  and  of  all  Truths,  had  taken  care  to 
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amp  all  things  with  his  chief  Char aSer.  But  it 
certain ,  that  this  Notion  does  at  firft  always 
fhock  common  Imaginations . 


Upon  the  Effects  of  the  Spring  of  the  A  i  k  in 
Gunpowder,  and  in  Thunder. 


H  Air  ,  jpjfoVib  till  thefe  latter  times , 
#  T  #  nothing  elfe  but  a  liquid 

g|C  Matter ,  almojl  wholly  uncapable  of 

ABton ,  ij*  wai??  difcovedd  to  be  one  of 
the  moft  univerfal  and  moft  violent  Agents  that 
there  is  in  Nature ,  The  Strength  of  Gunpowder 
for  Example ,  fo  amazing  even  to  Philofophers 
themfelves,  is  nothing  but  the  Power  of  the  Air. 
There  is  Air  fliut  up,  or  rather  clofely  imprifon’d 
In  every  Grain  of  Gunpowder.  There  is  likewife 
Air  filling  all  the  Interfaces  between  every  (ingle 
Grain,  and  when  the  Powder  is  fet  on  Fire,  the 
Springs  of  all  thefe  little  Mafies  of  Air  are  dilated 
and  loofen’d  all  together.  Thefe  Springs  are  the 
foIeCaufeof  fo  many  prodigious  Effefts*,  for  the 
Powder  ferves  only  to  kindle  a  Fire  that  puts  the 
Air  in  aftion  :>  after  which,  3tis  the  Air  alone  that; 
Is  the  Soul  of  all,  ^  i 

Monf.  de  la  Hire  is  therefore  of  Opinion,  that 
all  the  Phenomena  of  Gunpowder  are  to  be  attri¬ 
buted  to  the  Properties  of  this  Elafticity  or  Sprin- 
ginefs ;  Here  follow  the  principal,  or  at  lead  thofe 
that  have  been  the  moft  neceffary  to  him  in  his 
inquiry,  ‘  ,  '  . . y 

A 
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A  Spring  bent,  tends  to  unbend  it  felf  on 
the  two  oppofite  Sides  with  equal  Violence. 

A  Spring  requires  a  certain  Refinance  to  exerdfe 
all  its  Strength,  and  it  is  the  lefs  adive  by  how 
much  the  more  the  Body  againft  which  it  ads, 
yields  to  it,  or  flies  from  it.  A  Spring  produces  a 
more  fenfible  Effed  on  one  Side,  when  it  meets 
with  refiftance  on  the  oppofite  Side. 

Upon  thefe  Suppofitions,  Monf.  de  la  Hire  con- 
fiders  all  the  Springs  of  the  Air  put  in  adion  by 
the  Fire  which  kindles  the  Powder  (hut  up  in  the 
Body  of  a  Cannon :  Some  Philofophers  have  thought 
that  when  the  Powder  was  kindled  fucceflively,  its 
Effort  was  greateft  at  the  place  where  it  began  to 
be  inflamed,  becaufe  its  force  was  augmented  by 
that  which  was  kindled  afterwards.  But  tho5  this 
reafon  may  be  fpecious,  it  is  not  true;  for  accor¬ 
ding  to  the  Refledion  of  Monfieur  de  la  Hire , 
a  Spring  fupported  againft  another  equal  Spring 
which  refifts  it,  has  all  the  Strength  it  can  have  \ 
and  it  will  not  have  more,  tho?  other  Springs  do 
fucceed  one  another  to  fupport  it,  or  to  fupport 
thofe  that  do  fupport  it.  On  the  contrary,  perhaps 
the  Force  of  the  firft  will  be  leffened  whileft  the 
others  fhall  be  put  in  motion :  and  if  in  that  fpace 
of  time  the  Body,  againft  which  they  are  to  ad, 
begins  to  yield,  their  Adions  will  be  fo  much  the 
weaker. 

It  is  therefore  better  that  the  Springs  (liould  be 
loofen’d  or  unbent  all  together,  even  when  one 
would  not  make  them  ad  but  at  the  place  where 
the  Powder  began  at  firft  to  be  kindled.  It  is  more¬ 
over  certain  that  the  Powder  being  kindled  all  at 
once,  a  greater  Heat  puts  the  Springs  into  a  greater 
-  '  -  Tenfion, 


Tenfion ,  and  as  they  all  are  fupported  mutually 
at  the  fame  time,  they  are  capable  of  a  greater 
effeft  towards  all  the  Sides.  The  only  Danger  is, 
left  the  Cannon  fhould  burft  by  a  too  brisk  and 
fudden  Inflammation  of  all  the  Powder,  and  it  is 
found  convenient  to  make  it  a  little  flower. 

The  Cannon  being  thick  enough  to  relift  all  the 
Impulfions  that  are  made  from  the  Axis  of  the 
Cylinder  of  its  Body  towards  the  Circumference, 
there  remains  only  thofe  Impulfions  that  are  made 
towards  the  Breech  and  towards  the  Mouth  of  the 
Cannon.  The  Springs  pufh  equally  againft  thofe 
two  oppofite  Ends,  from  whence  it  is,  that  the 
Cannon  recoils,  at  the  fame  time  that  the  Bullet 
comes  out  of  its  Mouth.  The  fame  Force  there¬ 
fore  that  caufes  the  Recoil,  is  that  which  caufes  the 
Motion  of  the  Bullet.  But  from  whence  proceeds 
it,  that  the  Motion  of  the  Bullet  has  fo  great  an 
Extent,  and  the  Recoil  fo  fmall  a  one  ?  The  rea- 
fon  is,  the  Cannon  has  much  more  Difficulty  to 
move  it  felf  backwards,  than  the  Bullet  has  to 
move  forwards  •,  and  as  the  Force  that  produces 
thefe  two  Effefts  is  equal,the  Way  which  the  Bul¬ 
let  makes  does  fo  much  furpafs  the  retrograde 
Motion  of  the  Cannon,  as  the  Difficulty  it  finds  in 
going  backwards  exceeds  that  which  the  Bullet  has 
in  moving  forwards. 

There  muff  therefore  be  a  great  Refiftance  to 
the  Recoil  of  the  Cannon,  which  is  always  very 
fmall,  and  in  effeft  one  perceives  at  firft  Sight 
that  that  Refiftance  is  the  Friction  or  Rubbing  that 
is  made  againft  the  Earth  by  fo  heavy  a  Machine 
as  is  a  Cannon  with  its  Carriage.  But  there  is 

more  in  it  yet  •,  the  Refiftance  to  a  Motion  is  fo 

much 
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much  the  greater  as  the  Motion  is  quicker,  and 
when  it  is  fo,to  fuch  a  Degree  that  that  which  refills 
has  not  time  to  yield,  then  a  Body  weak  enough 
of  it  felf  may  keep  the  Place  of  an  immoveable 
Body,  and  of  an  invincible  Obftacle.  It  is  for 
•this  reafon  that  both  the  Air  and  the  Water,  being 
{truck  with  fo  much  Swiftnefs,  and  with  fo  quick 
a  blow  that  they  have  not  time  to  fly,  become 
fixed  Points,  the  one  for  the  Motion  of  Birds,  and 
the  other  for  the  Action  of  Oars.  In  like  manner, 
if  you  hang  a  Stick  by  the  two  Ends  to  two  fine 
Threads,  and  ftrike  it  in  the  middle  with  a  very 
quick  blow,  you  may  break  it  there  ,  and  the 
Threads  which  fupport  it  will  remain  entire.  The 
reafon  is,  the  Fibres  of  thole  Threads  do  require 
a  longer  time  than  is  given  ’em  to  extend  and  fepa- 
rate  themfelves,  and  the  Air  befides  is  not  able  to 
fly  fall  enough  from  under  the  Stick,  which  hav¬ 
ing  been  fuftained  on  all  Tides  by  firm  Supports, 
receives  the  entire  Impreflion  of  the  blow,  and  fo 
is  broken. 

The  extream  Swiftnefs,  or  to  fpeak  more  pro¬ 
perly,  the  extream  Suddennefs  of  the  Motion  im- 
preffed  by  the  Powder  upon  the  Cannon,  ought 
therefore  ftill  to  increafe  the  Refiftance  which  it 
finds  in  recoiling,  whether  it  be  on  the  part  of 
the  Earth,  or  even  on  that  of  the  Air,  if  a  Cannon 
were  fufpended  the  Experiment  fhews  that  the 

Recoil  would  be  very  great.  . 

A  Sky-Rocket,  the  Conftrudion  of  which,  1 
fuppofe,  is  well  known,  is  no  other  than  a  little 
very  light  Cannon*,  which  by  the  Effort  of  the 
inflamed  matter  contained  in  it,  recoils  in  the  Air 

with  as  much  Swiftnefs  as  the  inflamed  matter  has 

to 
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to  come  out  of  the  Orifice,  which  is  turned  down¬ 
wards.  ’Tis  by  this  Recoil  that  the  Rocket  flyes 
upwards. 

The  Rocket  being  filled  with  all  that  Matter 
which  belongs  to  it,  if  its  Centre  of  Gravity  were 
above  the  Centre  of  its  Figure,  with  refpafl  to 
that  End  that  is  clofed,  which  is  that  that  goes 
foremolt,  it  would  happen,  for  the  Reafons  men¬ 
tion’d  in  the  Hiftory  of  1700,  that  as  foon  as  the 
Rocket  begins  to  raife  it  felf,  it  would  make  a 
Semi-circle  in  the  Air,  and  be  turned  upfide  down  i 
after  which  it  would  redefcend,  becaufe  the  clofed 
End  of  it,  which  makes  the  Recoil,  would  be  turned 
towards  the  Earth.  Wherefore,  as  it  is  impolfible 
in  the  Practice  to  determine  certainly  the  Centre 
of  Gravity  and  its  Pofition  with  refpeft  to  the 
Centre  of  Figure,  there  is  a  much  fliorter  and 
eafier  Expedient  made  ufe  of :  They  fallen  to  one 
of  the  fides  of  the  Rocket  a  Stick,  the  weight  of 
which  is  fuch,  that  the  Centre  of  Gravity  of  the 
Rocket  and  Stick  altogether  are  a  little  below  the 
Orifice  of  the  Rocket.  If  this  Centre  is  below 
the  Orifice  or  Mouth  when  the  Rocket  is  filled,  it 
is  yet  more  fo  when  it  flies  upwards,  and  when 
by  difcharging  the  matter  it  contained  it  becomes 
ftill  more  light.  This  Centre  therefore  changes  and 
defcends  continually  in  Proportion  as  the  Rocket 
rifes,  and  confequently  makes  it  keep  a  ftreight 
Motion. 

Monfieur  de  la  Hire  owns,for  the  Glory  of  thofe 
courfe  and  uncertain  Experiments  which  have  pro¬ 
duced  Arts,  that  he  thinks  that  the  niceft  Specu¬ 
lation  could  have  added  nothing  to  the  Conftru- 
fiion  of  thefe  Rockets  ;  only  he  obferves,  that  the 

Stick 
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Stick  being  fattened  to  one  of  the  Sides,  the  Centre 
of  Gravity  of  the  whole  together  can  t  be  in  the 
Axis  of  the  Rocket,  that  confequently  it  can  never 
raife  it  felf  up  very  vertically,  and  that  in  order  to 
oive  it  fuch  a  Diredion  exadly,  it  were  better  to 
fatten  a  Stick  to  each  Side,  the  weight  of  both 
which  Sticks  Ihould  not  exceed  that  of  the  Angle  one. 

It  is  eafie  to  apply  to  Petarero’s  the  fame  Princi¬ 
ples  which  we  fee  ading  in  Cannons  and  m  Rockets. 
Monfieur  de  la  Hire  propofes,  that  in  order  to  aug¬ 
ment  the  Effed  of  a  Petarero  againft  a  Gate,  or  a- 
gainft  a  Wall  to  which  it  was  fattened,  it  Ihould 
be  fo  fixed  and  planted  as  to  become,  if  poihble, 
immoveable  on  the  oppofite  fide,  thereby  its  recoil 
would  be  prevented  and  its  Force  redoubled  on  the 

fide  on  which  it  is  toad,  r.  „  % 

Thunder  it  felf  is  no  other  than  a  kind  of  inflamed 
Gunpowder  •,  and  Men  may  boaft,  without  any  Pre- 
fumption,  that  they  can  imitate  it.  It  is  a  Compo- 
fition  of  Sulphur,  of  Salt-Petre,  or  feme  other 
Subftances  very  like  them,  and  the  Air  being  put 
into  Motion  by  their  Inflammation,  maxes  the  chief 

Phenomena  of  Thunder.  r  ,e 

If  this  Air  when  it  dilates  and  unbends  it  felt 
meets  with  no  Refiftance,  we  then  fee  the  Light¬ 
ning  but  hear  no  Noife.  If  it  meets  with  Clouds 
which  oppofe  its  Motion,  there  refults  from  thence 
that  Collifion  of  the  Air  which  caufes  the  Nolle, 
and  this  Noife  is  fo  much  the  louder  as  the  Clouds 
compofed  of  fmall  Particles  of  Ice,  are  e  s  proper 
to  receive  Motion  from  a  very  much  in  ame  ir* 
When  the  Fire  of  Thunder  moves  with  fo  great  a  Vio¬ 
lence,  it  bends  and  compreifes  the  Springs  ot  the 
thick  Air  wherewith  it  is  furrounded,  that  Air  does 
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thereby  become  capable  of  refilling  it,  and  of  dri¬ 
ving  it  backwards  j  which  happening  feveral  times 
following  makes  the  Lightning  appear  like  ftreaks 
of  broken  Fire. 

The  Air  which  is  neareft  the  Earth  being  thick- 
ell  and  coarfell,  is  that  which  mull  have  the  great- 
ell  Strength  to  refill  the  Motion  of  Thunder,  that 
is  to  fay,  to  make  it  re-mount,  and  confequently  it 
mult  happen  pretty  often  that  that  Flame  being 
repulfed  towards  the  place  from  whnce  it  came,  is 
dillipated  without  producing  any  Effeft. 

We  fee  fometimes  Water  riling  out  of  a  Tube , 
mount  3  or  4  times  higher  than  the  depth  of  the 
Bafon  or  Fountain  allows,  and  fo  it  is  foon  reduced 
to  that  heighth  which  the  Laws  of  Hydrollatics 
prefcribe  it.  But  how  could  it  go  out  of  it  in  an 
inltant  ?  Monfieur  de  la  Hire  attributes  it  to  fome 
Air  Ihut  up  in  the  Conduit,  which  having  been 
prelfed  and  put  into  Motion  by  the  Water  continu¬ 
ally  defcending,  difcharged  it  felf  againft  that  which 
afcended,  and  communicated  to  it  this  momenta- 
neous  Swiftnefs.  So  he  believes  the  Violence  of 
Thunder  may  be  fometimes  augmented  by  the 
Air,  which  after  a  ftrong  Comprelfion,  occafioned 
by  the  Fire  of  Thunder  it  felf,  refumes  its  natural 
Extenfion.  It  is  impofflble  to  follow  aU  the  Ejfe8s 
of  the  Air,  it  is  almoft  it  felf  alone  the  Soul  of  the 
World,  if  we  underjland  by  the  World,  that  which 
we  inhabit,  and  which  is  neareft  to  us. 


Upon  the  Experiments  made  by  a  Convex 
Burning-Glass. 

...  JiKItherto  Chymiftry  has  not  employed  in 
the  Decompofition  or  DiiTolution  of  Bo- 
*  dies  any  other  Agent  more  proper  for  that 
purpofe  than  Fire.  Fire  has  been  its  uni- 
verfal  DifTolvent,  or  almoft  always  the  Soul  of  its 
other  Diffolvents  j  and  we  have  not  otherways  been 
able  to  Difcover  the  nature  of  Compound  Bodies, 
but  only  fo  far  as  we  could  unravel  their  Contex¬ 
ture,  and  unfold  their  Principles. 

It  is  not  that  Men  had  not  already  bethought 
themfelves  of  ufing  another  Fire,  incomparably  more 
aftive  than  the  Culinary,  that  is  to  fay,  the  Rays 
of  the  Sun  reunited  by  the  Burning-GIafs  j  but 
they  knew  no  other  excepting  thofe  Glades  that 
were  Concave,  and  of  Metal,  and  which  burnt  by 
Reflexion  i  and  for  as  much  as  it  is  neceflary  that  the 
Burning-GIafs,  to  make  the  Focus  the  fmaller,  and 
confequently  more  vigorous,  (hould  be  exa&ly  pa¬ 
rallel  with  the  Disk  of  the  Sun,  the  Rays  which 
came  perpendicularly,  that  is  from  Top  to  Bottom 
could  not  be  otherwife  reflected,  but  perpendicu¬ 
larly  again,  that  is  to  fay,  from  the  Bottom  to  the 
Top,  and  the  Veffels  into  which  they  put  the  Solid 
Matters,  in  order  to  melt  them,  being  necelTarily  in 
a  reverfed  Situation,  thofe  Matters  ran  out  upon  the 
Ground  as  foon  as  they  felt  the  Sun,  fo  that  Men 
could  make  no  followed  nor  lafting  Experiment, 

and 
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and  the  Burning-Glafs  became  thereby  a  Curiofity 
almoft  entirely  ufelefs. 

It  was  therefore  neceffary  that  the  Glafies  fhould 
be  Convex,  and  burn  by  Refraftion,  becaufe  then 
the  Rays  would  always  defcend  perpendicularly, 
and  the  Matter  in  which  they  were  to  be  ufed  would 
be  in  a  convenient  Situation.  But  for  great  Focus’s, 
fuch  as  thofe  that  were  wanted,  great  Glaffes  were 
required  5  and  befides  the  Difficulty  of  cutting  fuch 
great  ones,  fince  one  can  hardly  reach  thofe  that 
are  necceffary  for  great  Telefcopes,  which  have  but 
fome  inches  of  Diameter,  there  (till  remains  (till 
the  Difficulty  of  melting  a  fufficient  Quantity  of 
Glafs  without  breaking  it  as  it  came  out  of  the 
Oven,  or  as  it  cooled. 

We  have  feen  in  the  Hiilories  of  1699 •> 

1700,  that  Monfieur  Tfcbirnbaus ,  Affociate  Aca- 
demift,  had  found  out  the  Art  of  making  Glaffes 
Convex  of  3  or  4  Foot  in  Diameter,  which  is  an 
extraordinary  Thicknefs,  and  the  Effeds  that  it 

produced  are  there  related.** 

The  Duke  of  Orleans  fent  for  one  of  thofe  great 
Glaffes  of  Monfieur  Tfchirnhaus9 s  from  Germany , 
placed  it  in  the  Garden  of  the  Royal  Palace,  and 
has  had  the  Goodnefs  to  allow  the  ufe  of  it  to  the 
Academy,  who  can’t  ule  it  with  more  underftand- 
ing  than  his  Royal  Highnefs  himfelf. 

Monfieur  Homberg ,  whofe  Patron  that  Prince 
is,  has  taken  the  Advantage  of  ufing  that  Glafs  as 
much  as  he  could :  But  one  would  fcarce  believe 
perhaps  that  during  all  the  Summer  of  this  Year 
1702,  he  could  meet  with  but  8  Days  that  were  en¬ 
tirely  favourable,  in  which  the  Sun  fhined  out  clear 
from  9  or  1  o  in  the  Morning,  to  3  or  4  in  the 
Afternoon.  ' 
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He  began  with  the  Trial  of  Metals,  and  parti- 
;  cularly  with  that  of  Gold. 

Gold,  let  it  be  as  well  refined  as  poffible,  being 
put  to  the  Focus  crackles  and  throws  out  an  infinity 
of  very  flnall  Drops  to  the  diftance  of  7  or  8 
Inches,  which  being  catched  upon  Paper  and  beaten, 
make  a  Powder  of  real  Goldy  fo  that  all  their  alte¬ 
ration  confifts  in  the  minute  Divifion  of  them. 

Let  the  Gold  be  a  little  farther  removed  from 
the  exaft  place  of  the  Focus,  and  it  will  prefently 
fm oak,  and  almoft  as  foon  a  good  part  of  it  be 
turned  into  Glafs,  of  a  deep  Violet  Colour  ;  and 
if  you  pleafe,  all  that  is  not  evaporated  in  Smoak 
fhall  be  vitrified.  This  Golden  Glafs  weighs  lefs 
than  the  Gold  it  felf. 

If  you  remove  it  farther  from  the  Focus,  it  will 
1  only  fm oak,  and  that  which  is  loft  of  it  will  be 
loft  very  flowly.  It  would  even  fix  it  felf,  if 
care  were  not  taken  now  and  then  to  bring  it  nearer 
i  to  the  Focus. 

It  appears  plainly,  and  at  firft  fight,  by  thefe  Phe- 
:  nomena,  that  Gold  is  not  fixed,  fince  the  Heat  of 
i  the  Sun  makes  it  evaporate  ;  and  that  it  is  only 
fo  with  refpeft  to  the  more  grofs  and-  unaftive 
Fire  of  the  Laboratories.  It  appears  moreover, 
that  by  the  Sun’s  Heat  it  is  abfolutely  decom- 
pofed,  and  its  firft  Principles  feparated,  fince 
one  Part  of  its  Subftance  is  exhaled  in  Smoak, 
and  the  other,  which  nuift  be  very  different,  is 
turned  into  Glafs.  But  that  you  may  better  un¬ 
derhand  this  Effeft  you  ought  to  be  informed 
exaftly  of  the  Nature  of  Vitrification. 

Glafs  is  compofed  of  a  very  fine  and  good  Sand, 
and  of  the  fixed  Salts  of  Plants,  which  are  put 
\  v  T  toge- 
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together  over  a  great  Fire.  Thefe  Salts  being  vio¬ 
lently  agitated  by  the  Heat,  and  not  being  able  to 
evaporate  by  reafon  of  their  Fixednefs,  penetrate 
on  all  (ides  the  Sand  or  Earth  wherewith  they  are 
mingled,  dividing  and  fub-dividing  it  after  fuch  a 
manner,  that  there  does  not  remain,  as  one  may 
fay,  two  Atoms  of  earthy  Matter  which  has  not 
been  feparated  by  one  Atom  of  Salt.  From  thence 
proceeds  at  the  fame  time,  both  the  Fragility  and 
the  Transparency  of  Glafs  >  which  in  the  fmalleft 
Parts  of  it  is  compofed  of  heterogeneous  and  diffi- 
mular  Particles,  which  confequently  are  not  much 
united  together  ,  and  the  Intervals  or  Spaces  of 
which  always  admit  Light.  All  Vitrification  there¬ 
fore  refults  from  an  Earth,  which  being  expofed 
to  a  great  Heat,  has  been  intimately  penetrated  by 
fome  other  Body  that  melts  it. 

Now  if  we  fuppofe  that  the  Principles  of  Gold 
are  Mercury,  a  metailick  Sulphur,  and  an  Earth, 
the  whole  will  be  eafily  explained.  The  Mercury 
which  is  volatile,  is  that  which  is  exhaled  in 
Smoak.  There  remains  the  Earth  and  the  Sulphur 
which  are  fixed  j  the  Sulphur  is  that  which  puts 
the  Earth  into  Fufion  and  vitrifies  it.  The  Glafs 
of  Gold  is  lefs  heavy  than  the  Gold  it  felf }  for 
that  which  is  molt  weighty  in  Gold  is  its  Mercury, 
which  does  not  enter  into  the  Formation  of  the 
Glafs.  But  how  comes  it  that  Mercury,  which 
is  the  mod  heavy  Principle,  Ihould  be  volatile, 
whilft  the  other  two,  tho’  lighter,  are  fixed  ?  The 
Realon  is,  becaufe  Mercury  is  not  volatile,  but  on 
account  of  the  extream  Facility  with  which  it  is 
divided  into  Parts  indefinitely  final!.  Thus  Water, 
tho’  more  heavy  than  Air,  riles  up  into  it  when  it 
is  reduced  into  Vapours.  *  Other 
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Other  Experiments  fupport  this  Syftem.  IF 
i  Silver  refined  by  Lead  be  expofed  to  the  Sun, 

;  there  will  be  formed  upon  its  Surface  a  pretty  "thick 
I  Powder,  which  does  not  vitrifie  ;  but  if  you  take 
!  Silver  that  has  been  refined  by  Antimony,  the 
!  Powder  of  that  will  be  vitrified.  The  reafon  is, 

!  becaufe  Silver  has  of  it  felf  too  little  Sulphur  in 
j  proportion  to  the  Quantity  of  its  Earth  ;  but  when 
I  it  pafles  through  the  Antimony  it  retains  the  Sul- 
j  phur  thereof,  which  augments  the  Quantity  and 
:  Strength  of  its  own. 

After  thefe  Explanations,  we  fhall  not  be  fur- 
;  prized,  if  Gold  that  has  been  melted  in  the  Sun* 
and  fuffer’d  to  fix,  be  afterwards  more  difficultly 
dilTolved  by  the  Spirit  of  Salt,  the  common  Dif- 
folvent  of  this  Metal,  and  if  it  be  diffolved  with¬ 
out  any  fenfible  Ebullition;  we  prefently  con¬ 
ceive  that  Gold  having  been  melted  in  the  Sun, 
and  by  confequence  infinitely  divided  into  all  its 
little  Molecules  or  Atoms  of  Gold,  thefe  Atoms 
when  their  Motion  ceafes  are  united,  and  more 
clofely  preffed  together  than  before,  and  confe- 
quently  have  fmaller  Pores,  which  receive  more 
difficultly  the  Points  of  the  acid  Diffolvent  At 
the  fame  time,  thofe  Pores  being  fmaller,  contain 
lefs  of  the  aerial  and  foreign  Matter.  Now  the 
Ebullition  which  is  made  in  the  melting  of  any 
Metal,  does  only  proceed  from  fuch  aerial  Matter, 
of  which  the  Springs  and  the  Spires  are  dilated 
when  its  Prifons  are  open’d. 

Monfieur  Homberg  maintains,  that  our  Culinary 
Fire  is  nothing  elfe  but  a  Mixture  of  that  infinitely 
fubtile  Matter  which  \  makes  Light,  and  of  a  courfe 
Oil  drawn  from  Wood  or  any  other  Materials  that 
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are  ufed  for  Fuel.  The  Fire  of  the  Sun,  is  nothing 
elfe  but  the  pure  unmixed  Matter  of  Light,  and 
how  great  muft  the  difference  be  between  the  Acti¬ 
vity  and  between  the  EffeCts  of  one  and  the  other, 
between  a  Chymiftry  that  has  as  yet  made  ufeonly 
of  the  firft  fert,  and  that  which  is  aflifted  by  the 
latter  >  We  may  expeQ ,  without  being  too  pre - 
fumptuous ,  a  Sett  of  Phyjicks  ahnojl  New,  fince  we 
have  found  out  a  new  Key  to  let  our  felves  into  the 
internal  Compofition  of  Bodies . 
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i/;e  Perpendicularity  of  the  Bodies  of  Trees 
and  Plants,  with  refpeil  to  tl?e  Horizon. 
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it  be  remembred  that  the  Perpendicu- 
I  %  larity  of  the  Bodies  of  Plants.,  in  relation 
t0  the  Earth  from  whence  they  Spring, 
or-,  which  is  the  fame  thing,  with  re- 
fpe&.to  the  Horizon,  has  been  counted  wonderful 
in  our  Hiftory  of  1 700,  it  will  be  ealie  to  joyn  the 
following  Gbfervation  to  what  Monf.  Dodart  rer 
ported  before  upon  that  Subject. 

The  fame  Gentleman  faw,  in  the  Month  of  De- 
cember ,  a  heap  of  Acorns  upon  the  Ground,  which 
had  been  trod  under  the  feet  of  Palfengers,-  feveral 
of  thofe  Acorns  had  put  out,  but  none  of  ’em  had 
taken  root.  All  thofe  Gerrnes  are  nothing  but  the 
Roots  of  the  growing  Plant,  and  they  fprang  out  of 
the  Centre  of  the  pointed  part  of  the  Acorn,  and 
were  from  4  to  x  8  or  20  Lines  in  length.  In  a 
word,all  thef tGermes  or  little  Roots  crept  along  feek- 
ing  the  Earth  \  and  as  there  was  none  of  ’em  which 
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by  the  chance  of  their  Situation  were  diredly  turn¬ 
ed  towards  the  Ground,  they  made  all  of  ’em  fuch 
Turnings  and  Windings  as  were  neceflary  to  get 
:  thither  by  the  fhorteft  way,  or  perpendicularly. 

Monf.  Dodart  obferved  particularly  one  Acorn 
that  had  the  Centre  of  its  Point  turned  diredly 
upwards  or  towards  the  Zenith,  and  the  Root 
which  came  out  of  it,  after  having  followed  that  Di- 
redion  for  about  the  length  of  an  Inch,  turned  fliort 
of  it  felf,  that  it  might  incline  towards  theEarth. 

This  put  Monf.  Dodart:  upon  the  Thoughts  of 
planting  fix  of  thofe  Acorns  in  a  Flower-Pot,  the 
point  of  their  Root  as  diredly  upwards  as  he  could, 
to  fee  what  would  come  of  it  and  he  cover’d  ’em 
with  two  good  Fingers  breadth  of  Earth  mode¬ 
rately  crufhed  down. 

About  two  Months  afterwards  he  dug  them 
up,  and  found  that  all  the  Roots  had  made  a  Crofs 
or  Elbow ,  that  they  might  turn  downwards  *?  as  if 
they  had  been  fenfible  of  the  Trick  that  was  put 
upon  them. 

According  to  the  Conjedure  propofed  by  Mon* 
fieur  Dodart  in  the  Hiftory  of  1700,  which  is, 
that  the  Vapours  of  the  Earth  contraB  the  Fibres 
|  of  the  Roots ,  and  thereby  draw  them  towards  the 
!  Earth  }  this  Fad  would  be  inexplicable,  fuppofing 
that  the  Acorns  had  been  planted  very  exadly  and 
geometrically  with  their  Points  upwards.  For  in  that 
:  cafe  the  Vapours  not  being  able  to  affed  one  fide, 

1  or  one  part  of  the  Root  more  than  the  other,  they 
could  not  contrad  the  Fibres  thereof  on  any  fide  j 
\  and  confequently  they  muft  leave  to  the  Root  its 
firfi:  Diredion  upwards.  But  it  is  probable,  that 
this  Geometrical  Exadnefs  was  not,  and  even  could 

T  3  not 
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not  be  obferved  in  planting  the  Acorns,  fo  that  as 
foon  as  the  little  Root  inclined  towards  the  Earth 
more  on  the  one  fide  than  on  the  other,  the  Va¬ 
pours  prefently  found  out  that  weak  Part,  and 
there  applied  themfelves  to  contract  the  Fibres, 
and  by  that  means  to  draw  the  whole  Root  down¬ 


wards. 
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vOnfieur  Mariotte ,  and  Monfieur  V err  auk , 
a  Brother  of  him  who  has  been  one  of 
the  mod  Worthy  Members  of  the  Aca- 
demy  of  Sciences,  have  referr’d  the  Ori- 
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«in  of  Fountains  and  Rivers  to  Rain. 
©  - 
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Thofe  Gentlemen  pretend  that  the  Rains  pene¬ 
trate  the  Earth  'till  they  meet  with  the  Clayey 
Parts  of  it,  which  are  folid  enough  to  fuftain  and 
flop  them,  and  that  they  glide  and  run  along  the 
Bottoms  of  Rich  Earth,  on  the  Sides  that  are  moft 
inclined  or  fteepeft,  hill  they  meet  with  an  Open¬ 
ing,  by  which  they  efcape  ,  that  is  what  we  call 
a  Spring.  If  we  calculate  the  quantity  of  Rain 
or  Snow  that  falls  in  a  Year  upon  all  that  Earth 
which  is  to  furnifli,  for  inftance,  the  Water  of  then 
Seine,  we  fhall  find  that  the  Seine  does  not  require 
above'  the  6th  part  thereof,  which  allows  the  Au¬ 
thors  of  this  Syftem  room  enough.  As  for  the 
Continuity  of  the  running  of  Rivers,  it  proceeds; 
from  the  flow  manner  in  which  the  Rains  pene¬ 
trate  the  Earth,  which  are  a  long  time  in  gathering 
themfelves  upon  the  Bottoms  that  contain  them 

*  ‘  1  '  ‘  ‘  =  aftcKi 
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after  they  are  fallen.  Moreover,  when  the  Rivers 
are  very  large  and  deep,  they  overflow  the  Lands 
a  great  way  beyond  their  Banks,  with  the  Waters 
which  re-defcend  afterwards  into  thofe  fame  Rivers, 
as  they  become  lower  }  but  their  Defcent  is  flow, 
and  confequently  contributes  towards  feeding  them 
in  fpight  of  the  long  Drougths.  The  Birth  of 
thefe  Springs  is  ordinarily  at  the  foot  of  Moun¬ 
tains,  becaufe  the  Mountains  colled  the  largeft 
Quantities  of  Water,  and  give  ’em  a  greater  Incli¬ 
nation  towards  one  and  the  fame  Side  }  and  if  we 
fometimes  meet  with  Springs  in  high  places,  and 
even  at  the  tops  of  Mountains,  they  rauft  needs 
defcend  from  places  that  are  yet  higher,  and  be 
carried  along  Beds  of  Clay,  as  if  it  were  by  na¬ 
tural  Channels.  But  if  between  one  Mountain, 
from  the  top  of  which  there  comes  a  Spring,  and 
a  Mountain  yet  higher,  which  is  to  fupply  the 
Water  of  it,  there  Ihouldbe  a  little  Valley}  you- 
mull  imagine  that  Spring  to  be  like  a  Water,  which 
from  a  Receptacle  of  a  certain  Depth,  has  been 
carried  by  Subterraneous  Pipes,  and  is  come  to 
make  a  Jet  or  Cafcade  of  a  Heighth  equal  to  that 
of  the  Receptacle,  or  lefs. 

Monfieur  de  la  Hire  examined  this  Syftem  at 
the  moft  eifential  Part,  where  Authors  likewife 
feem  to  be  leaft  upon  their  Guard.  He  had  a 
Mind  to  try  by  Experiments,  whether  the  Waters 
of  Rain  or  Snow  could  penetrate  into  the  Earth  as 
far  as  the  Tuff. ,  or  as  far  as  the  Clayey  parts,  and  he 
found  they  did  not  penetrate  at  the  depth  of  16 
Inches  in  a  fufficient  Quantity  to  form  the  leaft 
Col  ledion  of  Water  upon  a  folid  Bottom}  belides, 
it  was  ne'cefiary  that  the  Earth  upon  which  he  made 
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his  Experiment  fhould  be  entirely  diverted  of  Grafs 
and  Plants  }  for  where  there  was  any,  and  they 
become  a  little  rtrong,  the  Rain  was  fo  far  from 
being  fufficient  to  colled  it  felf  below  the  Depth 
of  1 6  Inches,  that  it  did  not  fuffice  even  for  the 
Nourirtiment  of  fuch  Grafs  or  Plants,  and  they 
were  forced  to  water  them  befides  from  time  to 
time. 

This  Obfervation  excited  Monf.  de  la  Hire  to 
examine  more  nicely  into  the  quantity  of  Water 
confirmed  by  Plants.  In  the  Month  of  June ,  he 
put  into  a  little  Viol,  in  which  there  was  one 
Pound  of  Water  exadly  weighed,  two  Leaves  of  a 
Fig  -tree  of  a  middling  Size,  and  which  weighed 
together  five  Drachms  and  48  Grains*,  the  Stalks 
of  the  Leaves  were  within  the  Water,  and  the 
Neck  of  the  Bottle  was  very  well  ftoppecj.  He 
expofed  the  whole  to  the  Sun  and  Wind,  and  in 
the  fpace  of  five  Hours  and  a  half,  tfie  Water  in 
the  Viol  was  diminifh’d  two  Drachms,  that  is  to 
fay,  one  6\th  part,  which  the  two  Leaves  had 
drawn,  and  the  Sun  and  the  Air  afterwards  caufed 
to  evaporate.  As  the  freftinefs  of  the  Leaves  is 
not  maintained,  at  leaft  in  the  day-time  and  during 
the  Heat,  but  by  the  continual  Paflage  which  they 
give  the  Water  that  afcends  from  the  Roots,  and 
is  afterwards  difiipated,  thofe  two  Leaves  if  they 
had  been  growing  oq  the  Tree,  muft  have  drawn 
from  the  Earth  in  five  Hours  and  a  half,  the  two 
Drachms  of  Water  to  preferve  themfelves  in  the 
fame  Rate  of  frefhnefs.  One  may  judge  from 
thence  ho\y  much  the  whole  Fig-tree  drew  in  one 
Day  ,  and  confequently,  what  a  prodigious  Quan¬ 
tity  of  Water  is  [pent  in  the  Ncurifhment  of  Plants, 
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it  is  probably  for  this  reafon  that  the  Rains  do  moft 
abound  in  Summer  and  that  the  three  Months  of 
June%  July  and  Aaguft ,  do  commonly  furnifh  as 
much  thereof  as  all  the  reft  of  the  Year,  it  ap^ 
pears  by  the  Experiment  of  Monf.  de  la  Hire ,  that 
the  Rains  alone,  even  in  that  Seafon,  would  not 
fuffice  for  the  fupport  of  the  Plants  :  for  the  Moi- 
ftureof  the  Earth,  the  Dews,  Mills  and  Fogs,  do 
very  much  contribute  thereto,  how  then  could  the 
Rains  only  produce  Rivers  ? 

The  Obfervation  of  Monf.  de  la  Hire  upon  the 
Depth  to  which  Rain-water  can  penetrate,  was 
made  upon  a  middling  fort  of  Earth,  between 
Sand  and  Clay  and  which  confequently  did  not 
much  refill  the  Water  :  If  the  Earth  were  only 
Sandy,  it  is  certain  the  Water  would  penetrate  much 
deeper,  and  then,  provided  that  all  the  other  Cir- 
cumftances  were  favourable,  a  River  or  a  Fountain 
might  proceed  from  the  Rains,  and  without  doubt 
it  does  fq  happen  in  fome  places  ,  but  this  Origin 
is  not  the  moft  general 

For  Example,  How  can  this  agree  with  the 
Water  of  Rungk  near  Paris  ?  There  is  50  Inches 
of  Water  always  running  j  all  the  Earth  that  could 
furnifh  it,  does  not  receive  a  Quantify  of  Wafer 
equal  to  thofe  50  Inches,  if  you  compute  it  ac¬ 
cording  to  their  continual  running  and  befides,  the 
greateft  part  of  the  Rain-waters  do  either  eva¬ 
porate  after  they  are  fallen,  or  feed  the  Plants,  in 
a  Country  that  is  much  cultivated.  It  is  true, 
the  Water  there  is  (hallow  enough,  but  its  Depth 
does  confiderably  exceed  1 6  Inches.  The  Country 
is  high,  and  fuch  is  its  Difpofition,  that  to  bring 
the  Waters  from  fome  places  yet  higher,  one  muft 

fuppofe 


fuppofe  that  there  are  natural  Pipes,  fuch  as  thofe 
that  are  made  ufe  of  to  throw  Water  artificially, 
and  that  they  do  defcend  and  afcend  after  the  fame 
manner  >  an  Hypothefis  pretty  hard  to  be  con¬ 
ceived  5  for  befides  that,  this  Difpofition  of  the 
Pipes  and  Aqueduds  is  too  exad  and  regular  to  be 
natural,  how  happens  it  that  it  fliould  never  fail 
by  any  Cleft  or  Crevace  ? 

Wherefore,  for  the  Explanation  of  thefe  Kinds  of 
Springs,  other  Philofophers  have  fancied  Subter¬ 
raneous  and  Concave  Rocks,  which  like  Alembieks 
receiving  from  the  bottom  of  the  Earth  watry 
Vapours,  might  condenfe  them  by  their  Coldnefs, 
and  reduce  them  to  Water  again.  But  Monf.  de 
la  Hire  obferves,  that  this  Syflem  can’t  be  applied 
to  the  Waters  ot  Rungis  for  he  caufed  feverai 
Pits  to  be  made  thereabouts,  but  could  find  no 
Rocks }  and  confequeotly  thofe  Waters  were  not 
collefted  by  fuch  fubterraneous  Alembieks. 

What  remains  then  ?  Monf.  de  la  Hire  inclines 
moft  to  this  laft  Syftem,  but  allows  not  of  the 
Neceffity  of  Alembieks.  There  may  be  under 
Ground,  and  upon  a  Level  with  the  Sea,  great 
Receptacles  of  Water,  from  whence  the  Heat  of 
the  bottom  of  the  Earth  will  raife  Vapours,  which 
being  come  towards  the  Surface,  will  be  condenfed 
by  the  Cold  they  meet  there }  after  which  they 
will  run  upon  the  firfi:  Bed  of  Clay  they  can  find, 
’till  an  opening  throws  them  out  of  the  Bofom  of 
the  Earth.  But  thefe  Vapours  when  they  have 
refumed  their  firft  Nature  of  Water,  can’t  fall 
down  again  by  the  fame  Conduits  by  which  they 
aftended  when  they  were  Vapours  and  thos 
that  could  be  conceived,  yet  it  is  neverthelefs  a 

Difficulty 
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!  Difficulty,  and  a  kind  of  begging  the  Queftion  in 

1  this  Syftem.  .  ,  . 

Monfieur  de  la  Hire  has,  notwithltanding,  im¬ 
proved  the  fame  by  a  new  Notion :  He  fuppofes 
that  the  Salts  in  Stones  may  flop  and  fix  the  Va¬ 
pours,  and  thereby  contribute  to  the  changing 
them* into  Water  again  •,  and  we  fhall  fee  that 
an  Experiment,  which  he  has  not  carried  fo  far 
as  he  intended,  favours  that  Notion.  _ 

The  Fountains  of  frelh  Water  which  feem  to 
have  a  Flux  and  Reflux  like  the  Sea,  and  which  ne- 
verthelefs  do  not  come  from  it,  becaufe  their  Wa¬ 
ters  are  frefh,  do  naturally  enter  into  the  Hypothe¬ 
cs  of  Monf.  de  la  Hire.  When  the  Sea  afcends,  it 
comprefles  the  Air  inclofed  in  the  Cavities  that  con¬ 
tain  the  Subterraneous  Waters,  and  the  Air  thus 
compreffed  obliges  them  to  fly  out  by  fome  Ori¬ 
fices  which  we  fee  commonly  perform  d  by  feveral 
Machines.  As  for  thofe  Fountains,  which  only 
flow  by  Intervals,  and  at  certain  Hours  of  the  Day, 
they  proceed  from  fome  Snows  upon  which  the 
Sun  does  not  flfine  at  thofe  Times,  and  which  ceafes 
melting  when  that  is  withdrawn. 

By  thefe  two  Examples  it 
the  Caufes  of  extraordinary  Fountains,  as  foon  as 
we  can  be  informed  of  the  particular  Circumftances 
of  them }  the  greateft  Difficulty  is  to  come  at  good 
Accounts,  and  fuch  as  are  throughly  purged  from 
thofe  falfe  Miracles  which  popular  Traditions  are 

always  adding. 

From  this  general  Theory  Monfieur  de  la  Him 

defcends  to  particular  Remarks  upon  the  ufe  of  Rain 

and  Spring-water,  and  that  contained  in  Citterns. 

He  takes  notice  of  an  Accident  new  enough,  °f 

fome 
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feme  Rain-water  kept  in  the  Obfervatory,  and 
which  fmelled  very  much  of  the  Smoak,  the  reafon 
of  which  was,  the  Obfervatory  (lands  on  the  South- 
fide  of  Paris,  and  that  Rain  fell  with  a  North 
Wind,  which  drove  the  Smoak  of  the  Chimneys 
upon  the  Obfervatory,  an.d  mingled  the  Particles 
thereof  with  the  Rain. 


0  **  rl  x\j*  fj  .  •  ;  ’  '  . 

.  '  *  f  ,  r-f  f  r 

Upon  the  Manner  in  which  federal  Bodies  an 

turned. 


T  is  not  only  our  Under  (landing  that  is  at 
a  Fault  in  difcovering  natural  Caufes, 
hut  itfeems  likewife  that  our  very  Eyes 
are  deficient  in  obferving  the  EffeSs , 
and  a  thoufand  things  do  continually  offer  themfelves 
to  our  Viera,  without  being  taken  notice  of. 

HoW  few  are  they  that  know  that  the  Shells  of 
Snails,  which  are  Helixes  turned  about  a  fort 
of  a  Cone,  are  all  turned  after  the  fame  man¬ 
ner  in  the  fame  Kind,  and,  which  is  yet  more  con- 
fiderable,  after  the  fame  manner,  in  almoft  all 
the  Kinds  ?  The  manner  of  turning  is  from  the  Left 
to  the  Right,  if  you  view  the  Shells  from  the 
fharp  end  upwards.  Monfieur  Parent,  after  feve- 
ral  Enquiries  into  all  the  Snails  of  the  Land,  of  the 
River,  of  the  Sea,  and  even  of  the  Stones,  could 
meet  with  but  three  Kinds  in  which  the  Shells  are 
turned  from  the  Right  to  the  Left. 

He  has  carried  this  Obfervation  as  far  as  the 
Plants,  of  which  there  are  a  great  number  that 

have; 
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have  either  their  Stalks,  or  their  Flowers,  or  their 
Cods,  turned  after  a  certain  manner  \  others,  whofe 
Flowers  or  Seeds  run  along  about  the  Body  of  the 
Plant  like  a  Helix,  and  confequently  fallen  them- 
felves  thereto  in  a  determinate  manner,  which 
manner  is  always  the  fame  in  the  fame  kind ,  and 
moreover  Monfieur  Parent  having  made  the  moft 
ample  Reckoning  he  was  able  of  the  different  Kinds 
with  refpeff  to  thefe  forts  of  Peculiarities,  he  al¬ 
ways  found  that  one  certain  manner  was  predomi¬ 
nant,  that  is  to  fay,  for  inltance,  that  in  33  kinds 
of  Plants  that  had  their  Stalks  turned  to  the  Righr, 
there  were  but  four  turned  otherwife  ,  and  that  in 
15  kinds  the  Cods  or  (hells  were  turned  to  the  Left, 

and  in  two  only  to  the  Right.  , 

Monfieur  Parent  has  likewife  obferved,  that  the 
Fibres  of  a  Heart  of  a  Man,  are  always  turned  in 
the  fame  manner,  the  External  from  the  Right  to 
the  Left  defending,  and  the  Internal  after  the  fame 
manner  afcending  j  and  that  on  the  contrary,  the 
Tuff,  which  the  growing  Hairs  form  on  the  Top 
of  the  Head,  is  -almoft  always  turned  from  the 
Left  to  the  Right  with  refpect  to  him  that  wears 

them.  .  .  , 

It  is  fufficientto  have  faid,  that  upon  thele  kinds 

of  Subjefts  that  are  fo  rarely  taken  notice  of,  Ob- 

fervations  may  be  made,  and  that  one  may  turn 

ones  Eyes  and  Thoughts  that  way.  Every  Body 

will  afterwards  find  enow  of  the  like  Occafions  in 

contemplating  Nature.  ■ 

The  conftant  and  invariable  Determination  01 
fome  Parts,  whether  it  be  of  a  Plant,  or  whether  it 
'  be  of  an  Animal,  to  be  turned  after  one  ^  and^  the 

tame  manner,  does  affuredly  proceed  from  tue  Grain 

or 
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or  the  Egg,  and  this  is  a  new  Proof  that  Genera¬ 
tion  is  nothing  but  an  Unfolding:  But  who  has 
fixed  this  Determination  in  the  Egg,  or  in  the  Seed  .<? 

The  fame  Queftion  might  be  ftarted  upon  the 
fame  manner  in  which  Planets  turn,  and  all  may 
be  referr’d  to  the  firft  and  purely  arbitrary  Will  of 
Him  that  made  the  World.  But  another  Queftion, 
to  which  one  feems  obliged  to  anfwer,  by  the  Con¬ 
catenation  of  lecond  Caufes,  is  to  know,  why  a 
greater  Number,  either  of  Plants  or  Shells,  are 
turned  after  one  certain  manner? 

Monfieur  Parent  conjedures,  that  this  may  have 
fome  Affinity  with  the  Syftem  of  the  Loadftone. 
He  believes  that  we  may  allow  of  two  Vortexes, 
or  Whirlpools,  of  magnetick  Matter  turning  in  the 
Figure  of  a  Helix  about  the  Earth,  and  the  length 
of  its  Axis,  in  two  ways  oppofite  to  each  other, 
one  of  which  comes  out  of  one  Hemifphere,  and 
the  other  at  the  oppofite  Hemifphere.  This  mag¬ 
netick  Matter  is  fubtile  enough  to  penetrate  Bo¬ 
dies,  and  confequently  Eggs  or  Seeds  ;  and  if  by 
any  Caufe  whatever,  one  of  the  Vortexes  have 
more  Facility  than  the  other,  to  penetrate  certain 
Seeds  or  Eggs,  it  turns  them  in  the  manner 
peculiar  to  it  lelf.  Perhaps  each  Vortex  has  gene¬ 
rally  more  influence  in  the  Hemifphere  out  of  which 
it  comes.  At  this  rate  the  Bodies  capable  of  being 
turn’d  would  affed  a  different  manner  in  the  Southern 
Hemifphere  from  that  in  ours  j  but  it  is  eafie  to 
judge  how  many  Obfervations  are  neceffary  to  make 
good  this  Fancy  :  It  is  fufficient  to  propofe  it  at 
prefent,  and  to  fhew  fome  kind  of  Probability  in  it. 
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Extract  of  a  Letter  from  Monfieur  Sarrassn, 
ffo  Fmzc/?  K}n£s  tPhyfician  in  Canada, 
concerning  the Caftor  or  Beaver ^  communica¬ 
ted  to  the  Academy  by  Monf.  Tournefort. 

f#/;®^C?jHE  largeft  Beavers  are  3  or  4  Foot 
T  ®  Length,  and  from  12  to  15  Inches 
*n  Breadth  in  the  middle  of  their 
v  Bread,  and  from  one  Hip  to  the  other  j 
they  commonly  weigh  from  40  to  60  Pounds:  As 
to  the  Length  of  their  Lives,  it  is  thought  it  does 
not  exceed  15  or  20  Years.  Thefe  Animals  are 
ufually  very  Black  in  the  moft  Northen  Countries  : 
We  meet  likewife  with  fome  that  are  White }  thofe 
of  Canada  are  for  the  moft  part  Brown,  but  that 
Colour  grows  lighter  in  proportion,  as  the  Countries 
in  which  thy  are  found  are  more  temperate  ;  for  they 
are  Yellow,  and  even  very  near  the  Colour  of  Straw 
in  the  Country  of  the  llinois  and  the  Chaouanos . 

The  Beaver ,  of  which  I  give  an  account  here, 
was  pretty  Black,  tho*  taken  on  the  fide  of  a  little 
Lake,  about  12  or  15  Leagues  from  Quebec ,  it 
weighed  above  50  Pounds. 

This  Animal  is  .covered  throughout  until  two 
forts  of  Hair,  excepting  his  Feet,  where  the  Hair 
is  all  the  fame  and  very  fhort.  The  Hair  of  the 
firft  kind  is  of  the  Length  of,  from  8  or  10  Lines, 
fo  2  Inches,  and  grows  (hotter  towards  the 
Head  and  Tail  ,  this  is  the  Biggeft,  Coarfeft,  and 
moft  Shining,  and  gives  the  chief  Colour  to  the 
Beaver :  If  you  view  one  of  thefe  Hairs  with  a 

Micro- 
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Microfcope,  you  fee  in  the  middle  of  it  a  Line 
much  more  tranfparent  than  the  Sides,  which 
makes  me  think  it  is  hollow. 

The  other  kind  of  Hair  is  a  very  fine  and  clofe 
Down,  of  the  Length  of  about  an  Inch  }  it  defends 
the  Creature  from  Cold,  and  ferves  to  make  Hatts 
and  Stuffs :  The  Skins  that  have  been  ufed  by  the 
Indians  for  Cloaths  or  Coverings  for  their  Beds  are 
the  moft  fought  after,  by  reafon  that  they  have 
loft  their  long  Hair,  and  that  the  Down  which  re¬ 
mains  is  become  fat  and  oily  by  the  Effluviums 
that  come  out  of  their  Bodies,  andfo  are  much  the 
better  for  the  ufe  of  the  Workman.  When  the  Ani¬ 
mal  is  alive  and  at  work,  this  Down  is  preferved  and 
defended  from  the  Dirt  by  the  coarfe  and  long  Hair. 

There  are  feveral  Particulars  relating  to  the  man¬ 
ner  of  Life  of  this  Creature  that  are  worthy  Obfer- 
„vation, 

1.  When  the  Innundations  and  Floods  are  paft, 
the  Females  return  to  their  Lodgings  to  bring  forth 
their  Young  ^  the  Males  keep  the  Field  ’till  the 
Months  of  June  and  July ,  and  don’t  return  home 
’till  the  Waters  are  quite  down  then  they  repair 
the  Damage  which  the  Floods  have  done  to  their 
Houfes,  orelfe  they  make  new  ones.  They  change 
the  Place  of  their  Habitation  for  three  principal 
Reafons.  (T.)  When  they  have  confumed  the  Food 
that  was  neareft  them.  (2.)  When  they  are  too 
many  of ’em  together.  And,  ("3.)  when  the  Hunters 
are  too  troublefome  to  them. 

2.  When  they  are  about  eftablifhing  their  Dwel¬ 
lings,  they  make  choice  of  a  place  plentiful  in  Pro- 
vifion,  water’d  with  a  little  River,  and  proper  for 
making  a  Lake  or  Dam  ;  they  begin  with  railing 

a  Caufey 
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&  Caufey  of  a  fufficient  Heighth,  to  bring  the  Water 
up  to  the  firft  Story  of  their  Houfes.  If  the  Coun¬ 
try  is  flat,  and  the  River  hollow ,  the  Caufeys  are 
long,  but  not  fo  high  as  in  the  Valleys.  Thefe 
Caufeys  are  10  or  12  Foot  thick  at  their  Founda¬ 
tion,  but  grow  ftill  narrower  to  the  Top,  where 
they  don’t  commonly  exceed  2  Foot.  As  thefe 
Animals  have  a  great  Facility  in  cutting  Wood,  they 
do  not  fpare  it,  and  they  commonly  cut  it  in  pieces 
as  big  as  ones  Arm  or  Leg,  and  of  the  Length  of 
from  2  to  4,  5  or  6  Feet }  they  thruft  them  by  one 
of  the  Ends  very  deep  into  the  Earth,  and  place 
them  very  near  one  another,  eroding  them  with 
other  pieces  of  Wood,  but  fmaller  and  flenderer5 
filling  the  hollow  Places  with  Clay,  they  continue 
in  proportion  as  the  Water  rifes,  that  fo  they  may 
more  eafily  tranfport  the  Materials.  They  flop 
at  laffc  thefe  forts  of  Dykes  when  the  Waters  inclo- 
fed  can  reach  the  firft  Floor  of  the  Houfe  they  are 
making  }  the  fide  of  the  Caufey  next  the  Water  is 
made  floaping,  and  the  W ater  that  weighs  according 
to  its  Depth,  prefles  it  powerfully  againft  the  Earth, 
the  oppofite  fide  is  perpendicular ,  they  are  folid 
enough  to  fuftain  the  Perfons  that  walk  upon 
them,  and  thefe  Animals  are  very  careful  to  keep 
them  in  good  Repair,  patching  up  the  leaft  Breach 
or  Gap  with  Clay  }  if  they  find  that  they  are  ob- 
ferved  by  the  Hunters,  they  either  work  by  Night 
or  elfe  quite  forfake  their  Buildings. 

3.  The  Caufey  being  finifhed,  they  work  at  their 
Cabins  or  Houfes,  of  which  they  always  lay  a  fo¬ 
lid  Foundation  on  the  Banks  of  the  Water,  upon 
fome  little  Ifle,  or  elfe  upon  Piles.  Their  Houfes 
are  round  or  oval,  and  ftand  two  third  Parts  out 

U  of 
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of  the  Water,  but  they  take  great  care  to  leave  one 
Door  that  cannot  be  ftopt  by  the  Ice.  Sometimes 
they  build  their  whole  Cabin  upon  the  Earth,  and 
make  Ditches  of  5  or  6  Feet  in  depth,  which  they 
bring  quite  to  the  Water;  they  ufe  the  fame  Ma¬ 
terials  for  their  Houfes  as  for  the  Caufeys,  except, 
that  the  Houfes  are  perpendicular,  and  end  in  a  kind 
of  Dome  ;  the  Walls  are  commonly  two  Foot  in 
thicknefs  ;  their  Teeth  being  as  good  as  the  beft 
Saws ;  they  cut  all  the  ends  of  the  Wood  that  Hand 
out  of  the  Waifs,  and  cover  the  infide  and  the  out 
with  a  kind  of  Plaiftering  made  with  Clay  and 
dry  Herbs  ;  upon  this  occafion  they  make  ufe  of 
their  Tails  to  fmooth  and  fettle  this  Plaiftering. 

4.  The  infide  of  the  Cabin  is  vaulted  in  the  Fi¬ 
gure  of  a  handle  of  a  Basket,  and  made  fit  to  lodge 
8  or  10  Beavers.  Out  of  work  this  Houfe  has  8 
or  10  Foot  in  Breadth,  by  10  or  12  in  Length, 
fuppoflng  the  Cabin  to  be  Oval.  In  work  it  is 
4  or  5  Foot  broad,  and  5  or  6  long  :  If  the  number 
of  Beavers  is  15  or  20,  and  fometimes  to  go,  which 
however  is  very  rare,  the  Houfe  is  large  in  pro*- 
portion,  and  there  are  even  feveral  of  ’em  oppoiite 
to  one  another.  Some  Miflionaries  have  aft 
lured  me  that  they  have  found  400  Beavers  lodg’d 
in  different  Cabins,  which  maintained  a  Communi¬ 
cation  with  each  other.  There  are  feveral  Stories 
in  a  Houfe,  to  the  end  that  the  Creatures  may  re¬ 
tire  as  the  Waters  increafe  upon  them  ;  they  have 
likewife  a  Hole  or  Opening  diftind:  from  their 
Door,  and  from  the  Place  where  they  wafh  them- 
felves  ;  the  ufe  of  thole  Holes  is  for  difcharging 
their  Excrements, 


5.  There 
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5.  There  are  of  thefe  Creatures  that  they  call 
Land- Beavers,  and  thefe  ate  lodged  in  Caverns 
made  in  a  Ground  higher  than  the  Banks  of  the 
Water,  They  begin  their  Houfe  by  an  Opening 
that  is  more  or  lets  advanced  into  the  Water,  ac¬ 
cording  as  the  Ice  may  be  more  or  lefs  thick,’  and 
they  continue  this  opening  5  or  6  Foot  in  length, 
but  it  ftas  no  more  breadth  than  juft  enough  for  a 
Paffage  •,  after  which  they  make  a  little  Dam  of  3  or 
4  foot  every  way,  where  they  bath  asofteh  as  they 
pleafe.  Afterwards  they  cut  another  Trench  or 
Cavity  in  the  Earth,  which  rifes  likewife  by  Sto¬ 
ries,  to  keep  themfelves  dry  as  the  Waters'  {well. 
We  meet  with  fome  of  thefe  that  are  above  ico 
foot  in  length  j  the  Beavers  cover  the  places  where 
they  lie  with  Grafs ;  in  Winter  they  make  Sha¬ 
vings,  which  ferve  them  inftead  of  Mats. 

6.  All  thefe  Works,  efpecially  of  thofe  Beavers 
that  live  in  the  Cold  Countries,  are  commonly 
finilhed  in  the  Months  of  Augujl  and  September 

which  is  tlie  time  when  they  begin  to  make  their 

Winter  Pro vi lions  :  They  therefore  cut  Wood  in¬ 
to  long  pieces,  from  2  or  3  foot,  to  8  or  10  j  the 
great  pieces  are  drawn  by  feveral  of  thefe  Animals, 
the  little  by  one  only,  but  by  feveral  ways,  leaft 
they  Ihould  interfere  with  each  other.  At  firft 
they  put  a  certain  quantity  of  the  Wood  upon  the 
Water,  where  it  floats  j  then  they  place  new  pieces 
upon  the  former,  fo  neaping  on  more  and  more, 
till(  their  Prpvifion  an  fivers  to  the  number  of  Ani¬ 
mals  that  intend  to  lodge  together :  For  inftance 
the  Provifion  for  8  or  10  Beavers  is  25  or  30  foot 
fquare,  upon  8  or  10  foot  in  depth  \  this  Wood  is 
not  heapt  up  after  the  manner  of  our  Stacks,  but 
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in  fuch  ii  way  that  they  can  take  it  down  when  they 
pleafe,  and  they  only  eat  fuch  pieces  as  are  foak’d  in 
the  Water;  but  before  they  eat  ’em,  they  cut  them 
very  fmall,  and  carry  them  into  that  part  of  the 
Cabin  where  they  lye ;  if  they  had  cut  them  down 
before  they  had  put  them  into  their  Wood-yard,  the 
Water  would  difperfe  and  carry  them  away. 

7.  As  to  the  Hunting  of  thofe  Creatures,  it  is  made 
from  the  beginning  of  Nov.  to  the  Month  of  March 
and  April,  becaufe  they  .are  well  ftockt  with  Hair. 
They  either  kill  them  by  Ambufcades,  or  they  take 
them  with  Snares,  or  by  digging  Pits  for  them  ^  the 

mbufcade  is  the  ltiofl  troublslome  and  leaft  certain 
way  i  the  moil  ufual  is  that  of  laying  Snares  for  them. 
Tho’  the  Beavers  have  laid  in  their  Provifions,  they 
po  neverthelefs  intotheWoods  from  timetotime,  to 
leek  for  frefli  Food  j  the  Hunters  alfo  that  know 
how  much  they  love  frelh  Wood,  above  that  which 
has  been  floating  in  the  Water,  bring  them  fome 
and  lay  it  near  their  Cabins,  at  the  fame  time  ma¬ 
king  fuch  Traps  as  are  ufed  for  catching  Rats }  they 
plant  deep  in  the  Ground  feveral  Sticks  of  3  °r  4 
Foot  in  length,  among  which  there  is  one  laid 
a-crofs  very  heavy,  raifed  about  a  foot  and  a  half, 
under  which  they  put  for  a  Bait,  a  Branch  of  Pop 
ler  Tree,  of  the  length  of  5  or  6  Foot,  which  leads 
to  another  very  fmall  Branch  j  this  anfwers  to 
the  crofs  one  with  fo  much  exa&nefs,  that  tho’  the 
Beaver  moves  the  firft,  the  Crofs  beam  does  not 
fall,  till  he  cuts  the  little  Branch,  and  then  it  al¬ 
ways  colls  him  his  Life. . 

8.  The  way  of  taking  the  Beavers  by  Pits 
is  thus }  they  make  Holes  in  the  Ice  with  proper 

Inftruments  when  it  is  not  above  a  Foot  thick } 

-■  '  '  the 
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j  the  Beavers  don’t  fail  to  come  to  thefe  Holes  for 
I  Breath,  and  then  they  kill  ’em  with  a  Hatchet. 
1  There  are  Hunters  that  fill  thefe  Holes  with  the 
3  the  Beards  of  Corn,  or  with  Straw,  that  they  may 
!  not  be  feen  by  the  Beavers,  and  then  they  catch  ’em 
j  by  one  of  their  hinder  Feet.  If  there  is  any  Brook 
i  near  their  Cabins,  they  cut  the  Ice  a-crofs,  and 
j  place  a  good  ftrong  Net  over  it,  in  the  mean  time 
i  another  breaks  the  Cabin  to  drive  out  the  Beavers, 
j  which  don’t  fail  to  make  #to wards  the  Hole  in  the 
I  Ice,  and  fo  fall  into  the  Snare. 


A  Thilofophical  Account  of  the  Formic  a-l  e  o, 
or  Lion- a  nt5  by  Monfieur  Pouf  art. 


I& 

to* 


♦** 

»0“  , 


H  E  Formica-leo  or  Lion-ant ,  is  an  Infeft 
that  pretty  much  refembles  a  Spider  by 
~~  its  Inclinations,  by  its  Manner  of  Spin- 
ing,  and  by  the  Figure  and  Softnefs  of 
its  Body.  It  has  fomething  likewife  of  the  Hog- 
'  loufey  and  at  firft  fight  one  would  take  it  for  that 
little  Animal.  Its  Colour  is  a  dark  Grey,  it  is 
marked  with  black  Points ,  like  fo  many  little 
:  Spears ,  which  make  it  appear  all  armed  with 
Quills  like  a  Porcupine,  when  one  looks  upon  it 
thro’  a  Microfcope :  Its  Body  is  furrounded  with 
feveral  Circles, which  makes  it  appear  all  wrinkled : 
It  high  fix  Feet,  four  are  fatten’d  to  its  Breaft,  and 
two  to  a  long  thing  that  one  would  take  for  its 
Neck  ;  Its  Head  is  little  and  flat,  its  two  Horns 
hard,  hollow,  of  the  length  of  two  Lines,  a  little 
bigger  than  a  Angle  Hair,  and  crooked  at  the  end 

U  5  -  like 
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like  the  Nails  of  a  Cat.  When  one  views  them 
with  the  Microfcope  they  look  like  the  Horns  of 
a  great  Beetle,  which  we  call  a  Flying-ftag  :  At 
the  Bafis  or  Bottom  of  each  of  thofe  Horns,  there 
is  a  little  black  Eye  which  fees  very  quick,  for 
the  Infect  runs  away  at  the  fmalleft  Object  it  per¬ 
ceives. 

This  Infed  is  called  the  Formica-leo ,  becaufe  it 
ufually  lives  upon  Ants  that  fall  insto  its  Snares  : 
but  that  fliould  not  entitle  him  to  the  Name  of  a 
Lion 5  being  nothing  moPe  than  the  Cunning  of  a 
Fox  5  it  would  therefore  more  properly  be  named 
the  Formic a-vulpes. 

Temperance  is  of  great  ufe  to  this  little  Ani¬ 
mal,  for  it  lives  upon  nothing  elfe  but  fome  Ants 
or  other  In  feds,  that  accidentally  fall  into  its  Trap  \ 
but  the  greateft  part  of  his  Prey  are  the  Ants, 
becaufe  all  the  little  Animals  that  have  Wings 
efcape  his  Ambufnes  j  and  others  are  either  too 
big,  or  their  Skin  too  hard  to  be  pierced  by  its 
Horns. 

Th  is  is  his  Method  for  catching  Infers,  he 
commonly  plants  himfelf  at  the  foot  of  an  old 
Wall,  to  be  cover’d  againft  the  Rain.  There  muft 
be  a  very  fine  and  dry  Sand  in  the  place,  to 
the  end  that  he  may  make  a  Pit  or  Hole,  the  Fi¬ 
gure  of  which  is  a  Concave  Cone  inverted. 

When  he  has  a  mind  to  make  but  a  fmall  Hole, 
he  bends  his  Tail  downwards,  which  ends  in  a 
Point,  and  which  he  ufes  like  a  kind  of  a  Plow- 
fhare,  with  which  he  tills  the.  Ground,  marching 
backwards,  and  with  little  lhakings  :  When  he  is 
come  to  a  fmall  Depth,  he  toffes  the  Sand  very 
high  with  his  Head,  feveral  times,  and  as  fill  as 
he  can  and  fo  his  Pit  is  made.  But 
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But  when  he  would  make  a  deep  Ditch,  he  draws 
at  firft  a  great  Circle  which  is  the  Balls  of  the 
Cone  or  Pit,  that-  he  is  about  to  dig.  He  then 
thrufts  hitnfelf  under  the  Sand,  which  he  tolfes 
up  very  high  with  his  Head  at  every  Step  he  makes, 
always  going  backwards.  As  he  defcends  he  de~ 
fcribes  a  Spiral  Line,  which  ends  inwards  at 
the  point  of  the  Concave  Cone  that  he  has 
formed. 

His  Head  is  very  proper  for  throwing  the  Sand, 
for  it  is  flat,  and  his  Neck  very  long  when  he  does 
not  draw  it  in :  Thus  he  is  able  to  give  great  tolfes, 
as  I  have  feen  in  thofe  that  I  have  obferved,  which 
have  fometimes  thrown  half  a  Foot  from  their 
Dens  the  Carcaffes  of  the  little  Infects  they  have 
fucked.  When  the  Sand-Den  or  Pit  is  flnilhed, 
he  places  himfelf  on  the  fide  of  the  Bottom  of  it, 
and  nothing  appears  of  him  but  his  two  Horns, 
which  he  opens  at  the  top  of  the  Pit. 

Whiifl:  he  lies  thus  in  Ambufcade,  if  any  Ant, 
or  other  like  Infed,  palfes  by  upon  the  brink  of  his 
Pit,  and  throws  down  any  Grains  of  Sand  as  it 
goes  along,  that  is  a  Warning  to  the  Formica-leo, 
that  there  is  Game  for  him  at  hand,  with  that  he 
tolfes  up  fotne  Sand  with  his  Head  upon  the  Ant, 
to  make  it  fall  into  the  bottom  of  his  Den  between 
his  two  Horns,  for  he  never  runs  after  it.  But  as 
that  does  not  always  come  to  pals  at  the  firft  Broke, 
and  the  Infed  difcovers  the  Snares  that  are  laid  for 
it,  it  climbs  up  to  get  out  of  the  Hole,  and  fome¬ 
times  falls  back,  by  reafon  of  the  mobility  or  loof- 
nefs  of  the  Sand  3  then  it  trys  to  get  up  again,  but 
the  Formica-leo ,  always  upon  the  watch  throws 
more  Sand  upon  it  3  if  the  little  Creature  falls  into 
’  ■  '  L  4  his 
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his  Horns,  he  clofes  it  in  them,  and  contrads  them 
nearer  to  his  Body,  crofling  them  over  one  another, 
then  draws  the  Infed  under  the  Sand,  fucking  it 
as  long  as  he  finds  any  Moifture  in  it. 

When  there  remains  nothing  more  than  the 
Skin  of  the  Ant,  he  tofies  it  out  of  his  Den,  and 
if  that  happen  to  be  demolifbed,  or  diforder’d  in 
the  Scuffle,  he  repairs  it  for  frefh  Game. 

This  Animal  would  rather  die  of  Hunger  than 
go  out  to  feek  for  his  Food,  as  other  Infeds  do, 
but  it  is  not  thro’  Cowardice,  as  one  would  be  apt 
to  think,  that  he  makes  this  crafty  flirt  of  War  , 
for  he  cannot  do  otherwife,  becaufe  he  never  goes 
but  Crabfflke,  backwards  and  by  little  Leaps.  He 
is  Day  and  Night  upon  the  watch  hid  under  the 
Sand  in  the  bottom  of  his  Den  :>  becaufe  not  being 
able  to  hunt  for  his  Prey,  he  muft  be  content  with 
what  Chance  brings  him,  which  does  not  often 
happen :  Thus  he  is  forced  to  do  in  length  of 
Time,  what  Nature  will  not  fuffer  him  to  do  by 
Motion  or  Swiftnefs. 

But  it  fflould  feem,  for  the  Reafons  which  lam 
going  to  alledge,  that  all  thefe  Devices  are  ufelefs 
for  the  Subfiftence  of  this  little  Animal,  which 
one  would  fay  does  only  catch  Infeds  out  of  Plea- 
fare,  and  to  divert  it  felf  like  a  good  Sportfman. 

1.  He  never  clofes  the  Infeds  but  with  the  ex¬ 
tremity  of  his  Horns,  which  do  not  feem  to  be 
hollow  at  the  end  of ’em  ^  wherefore  it  is  not  very 
likely  that  he  fliould  draw  out  the  Blood  of  the 
little  Infeds  with  that  part. 

2.  When  one  views  this  Creature  with  a  Micro- 
fcope,  one  can’t  perceive  that  he  puts  out  any 
Sting  or  Inftrument  proper  to  fuck  thofe  Infeds  he 

catches. 
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catches,  as  feverai  other  Creatures  do,  and  one 
always  fees  a  confiderable  fpace  between  his  Head 
and  the  Infeft  that  he  embraces  with  the  tips  of 
his  Horns. 

3.  I  have  put  feverai  of  thefe  Creatures  in  a 
Box,  and  kept  them  clofely  {hut  up  in  it  for  fix 
Months  together,  left  any  Infeft  fhould  fall  into 
their  Holes  ;  notwithstanding  which  they  lived 
like  thofe  that  one  feeds  with  Flies,  and  have  made 
their  Snares,  and  the  Changes  that  I  {hall  mention 
hereafter  ;  which  might  induce  one  to  believe  that 
the  Formic  a- leo  can  live  without  Food. 

But  when  one  confiders  that  his  Horns  grow 
after  they  have  been  cut  off;  that  he  falls  away 
when  he  can  get  no  Food  ;  that  after  having  caught 
but  one  Infeft  only  he  feems  much  bigger  than  he 
was  before,  and  that  having  fuck’d  a  Fly  for  the 
fpace  of  two  or  three  Hours,  that  Fly  becomes  fo 
dry,  that  you  may  Powder  it,  by  rubbing  it  be¬ 
tween  your  Fingers  ;  I  fay  all  this  being  confider’d, 
one  mu  ft  be  convinced  that  tho5  the  Formica-lea 
can  live  in  fuch  a  manner,  that  one  does  not  per¬ 
ceive  from  whence  he  fetches  his  Food,  yet  he 
certainly  does  not  fubfift  without  it. 

I  believe  therefore  one  may  look  upon  the  Horns 
of  the  Formica-leo ,  as  two  Syringes  with  which 
he  pumps  out  the  Juice  of  the  Infeft.  In  effeft  I 
have  confider’d  them  with  a  Microfcope  ufed  for 
the  viewing  Liquors,  and  which  extreamly  mag¬ 
nifies  the  Objects,  and  [  perceived  a  tranfparent 
and  membranous  Body  that  ran  along  the  Cavity 
of  the  Horn,  the  Ufe  of  which  might  be  the  fame 
with  the  Sucker  in  the  Syringe. 


When 
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When  the  Formica- lee  is  arrived  at  a  certain  Age, 
and  would  renew  himfeif  that  he  may  appear  un¬ 
der  another  Shape,  then  he  makes  no  more  Snares, 
but  ploughs  the  Sand,  leaving  Tracts  and  very  irre¬ 
gular  Roads  upon  it. 

After  he  has  been  a  long  time  ploughing,  he 
buries  himfeif  under  the  Sand,  where  he  makes  a 
hollow  Globe,  or  Bowl,  wherein  he  (huts  himfeif 
up,  in  order  to  his  Transformation.  This  Bowl  is 
made  of  Silk,  Glue  and  Sand,  all  mixt  together, 
he  fpins  his  Silk  with  his  Back-parts  almoft  like  a 
Spider.  The  Glue  comes  out  of  all  Parts  of  his 
Body,  and  for  Sand  he  has  enough  in  the  Place  of 
his  Retreat, 

To  make  this  Bowl,  he  turns  infenfibly  into  an 
Orb  as  upon  a  Centre,throwing  his  Back-part  every 
way  till  he  touches  the  Sand  with  it,  in  order  to 
fallen  the  Silk  thereto  j  which  fattening  is  per¬ 
formed  either  by  entangling  the  Silk  in  the  rough 
Parts  of  the  Grains  of  Sand,  or  elfe  with  a  vifeous 
Matter,  with  which  perhaps  the  Silk  it  felf  may 
be  impregnated.  But  let  it  happen  how  it  will, 
the  Grains  of  Sand  are  fo  well  glued  to  the  Silk, 
that  it  is  pretty  hard  to  feparate  them  from  it,  even 
tho*  you  lhake  ’em  ftrongiy  whilft  the  Work  is 
yet  foft,.  or  rub  them  with  the  Fingers. 4 

This  Silk  is  incomparably  finer  than  the  ordi¬ 
nary  Silk,  for  you  can  fcarce  fee  it  but  with  the 
help  of  a  Microfcope  :>  to  view  it  well  you  mu  ft 
dig  out  the  work  of  thefe  little  Creatures,  before 
it  be  quite  finifhed  i  you  will  then  find  it  foft  like 
Cotton,  not  having  been  yet  harden'd  by  the  Glue 
which  proceeds  but  very  flowly  from  the  Body  of 
the  Animal  :  You  muft  raife  this  Silk  into  the  Air 

with 
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with  the  Point  of  a  Needle,  and  you  will  fee 
Spaces  between  the  Grains  of  Sand  as  they  hang 
down,  without  being  able  to  fee  the  Silk  it  fell, 
fo  exceeding  fine  is  it,  unlefs  you  ufe  a  Micro¬ 
ns  impoffible  without  fome  Art  to  fee  how 
thefe  Animals  fpin  their  Silk,  and  how  they  build 
their  Houfes,  becaufe  they  always  work  under  the 
Sand.  You  muft  therefore  take  away  the  Work 
from  them  ieveral  times  before  it  is  fintfhed,  an 
then  they  will  begin  it  again9  and  at  lad  become 
fo  weak  with  working,  that  they  will  no  longer 
have  Strength  enough  to  hide  themfelves  under 
the  Sand,  according  to  their  Cuftom,  by  which 
means  you  fhall  fee  them  ilowly  fpinning  their 
Silk  with  their  back  Parts  upon  the  Superficies 
of  the  Sand,  after  the  manner  that  I  have  already 

related. 

When  the  Forwiicti-leo  has  wrought  a  long  time, 
he  finds  himfelf  in  the  middle  of  a  great  foft  Ball 
which  as  yet  is  only  compofed  of  Silk  and  band 
mixed  together :  This  Ball  grows  harder  by  little 
and  little,  being  moiften’d  with  a  vifeous  Matter 
that  comes  out  of  the  Body  of  the  Animal,  and 

penetrates  his  Houfe  on  all  Sides. 

X  That  which  chiefly  convinced  me  that  there  pro¬ 
ceeded  a  glutinous  Humour  out  of  the  Bodies  of 
thefe  little  Animals,  was  the  feeing  feveral  Grams 
of  Sand  fatten’d  to  the  Neck  of  one  of  ’em,  where 
it  made  a  little  hard  Rock }  whilft  he  had  this 
Burden  upon  his  Neck,  he  could  make  no  more 
Snares,  becaufe  it  hinder’d  him  from  moving  his 
Head  ■,  whereupon  I  broke  the  little  Rock,  oft,  an 
then  the  Formica-leo  prefently  made  his  Snare, 


310  A  Thilo [optical  Account 

and  foraetime  after  fet  about  making  his  little 
Houfe. 

When  the  Formicaleo  is  (hut  up  in  his  little 
Habitation,  he  lines  it  on  the  infide  with  the  Silk 
which  he  Spins.  This  Silk  being  no  longer  min¬ 
gled  with  Sand,  is  formed  into  a  very  clofe  Texture, 
and  refembles  a  little  Pearl- colour’d  Satin  in  which 
the  Animal  takes  its  reft,  having  his  Head  folded 
between  his  Legs.  One  might  imagine  at  firft, 
that  this  Sattin  is  a  dry  Glue  loofen’d  from  the 
Body  of  the  Animal  ^  but  if  that  were  fo,  it  would 
eafily  break  in  the  folding  or  bending  of  it,  which 
does  not  happen,  nor  would  it  be  fo  flexible  as  it 
is :  Befides,  this  little  Stuff  makes  part  of  his  Cafe, 
at  lead  it  is  fo  well  faften’d  to  it,  that  it  can’t  be 
feparated  without  deftroying  the  Cafe  it  felf.  I 
put  this  Sattin  into  the  Water  for  fome  Days,  but 
it  did  not  diflblve,  as  it  fhould  have  done  if  it 
had  been  a  Glue  *5  however  it  loft  its  fine  Colour, 
which  made  me  think  that  the  little  Glue  that  was 
mixed  with  the  Silk,  and  which  perhaps  gave  it 
that  fine  Glofs,  was  diffoived,  and  the  Stuff  left 
alone.  This  little  Sattin  is  pretty  like  that  which 
is  made  by  certain  Spiders  upon  the  Leaves  of 
Trees,  ferving  them  for  a  Lodging  or  Neft  to 
lay  their  Eggs }  but  it  is  thicker  than  that  of 
thofe  Spiders. 

To  (hew  that  the  Formica-leo  does  not  work  upon 
this  Tapiftry,  nor  hang  his  little  Houfe  with  it, 
till  it  be  quite  built,  if  you  open  it  before  i^  be 
grown  hard,  you  will  not  find  it  hung  with  the 
Sattin  we  have  been  fpeaking  of. 

My  Formica-leo'%  remained  in  their  Lodgings 
for  the  fpace  of  fix  Weeks  or  two  Months  before 

they 
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they  were  turned  into  little  Worms  ,  but  the  time 
of  their  flay  is  not  fixed :  They  had  put  their 
Heads  between  their  Legs,  to  make  themfelves  as 
round  as  poflible,  to  the  end  that  they  might  take 
up  the  lefs  place,  and  accommodate  themfelves  the 
better  to  the  Concave  Figure  of  their  little  Bowls. 

When  the  time  of  their  Metamorphofis  came, 
they  began  to  ftrip  themfelves  of  their  firft  Skin, 
to  which  their  Horns,  their  Eyes, and  their  Hair  re 
mained  fatten'd.  1  hat  Skin  was  whitifh  within- 
fide,  with  an  opening  all  the  length  of  the  Belly, 
out  of  which  the  Infect,  which  I  am  about  to  de- 

fcribe,  proceeded.  , 

After  that  the  Fowiicd-leo  has  ihed  his  Skin,  he 

appears  under  the  Form  of  a  little  Worm,  which  is 
about  three  Lines  in  Length,  having  four  mem¬ 
branous  Wings,  fix  Feet,  two  great  Antenna  or 
Horns,  foft  and  hollow,  two  black  Eyes,  and  two 
Finchers  in  the  form  of  Saws,  which  ferve  him  for 
Teeth.  This  little  Worm  remains  fometimes  in 
this  Condition  before  it  appears  under  a  new  Form, 
but  one  cannot  tell  how  long,  becaufe  the  Formica- 
leo  from  which  it  proceeds,  fhuts  himfelf  up  in  his 
Houfe  when  he  is  to  be  turned  into  a  Worm. 

When  the  Worm  would  come  out  of  its  little 
Houfe  to  be  metamorphofed,  it  gnaws  a  little 
round  Hole  therein  with  its  Teeth,  which  are  pre- 
ty  like  thofe  of  a  Gralhopper  :  However,  the  Hole 
that  he  makes  does  not  appear  round,  becaufe  the 
piece  commonly  remains  fatten  d  at  one  end,  which 
renders  the  Pailage  fo  ftrait,  that  half  the  Worm 
remains  in  the  Cafe,  and  t’other  half  out. 


In 


2  A  Tbilofopbical  Account 

In  this  Condition  the  little  Worm  is  no  longer 
living,  ’tis  only  a  membranous  and  trafparent 
Cafe,  with  Horns,  Eyes,  Teeth,  Wings,  Feet,  &c. 
which  are  the  Gafe  of  the  like  Parts  of  a  fine  Fly 
that  we  call  a  Demoijelle ,  that  comes  out  of  the 
fame  Tuy  or  Cafe,  by  a  little  Hole  made  upon  the 
Back  near  the  Plead.  This  Fly  is  15  or  16  Lines 
in  Length,  but  his  Wings  at  firft  are  no  more  but 
2  j  becaufe  having  been  fhut  up  in  Cafes  that 
were  no  longer,  they  were  forced  to  take  the  Fi¬ 
gure  and  Size  thereof.  Thefe  Wings  are  moift  and 
pleated  in  feveral  Folds,  which  are'  open’d  in  two 
Minutes  time,  arid  become  longer  than  the  Body. 

When  the  Fly  comes  out  of  its  Cafe,  it  remains 
fometime  upon  its  Feet  to  dry  its  Wings,  that  it 
may  fly,  and  enjoy  a  more  merry  Life  than  that 
which  it  palled  under  the  Skin  of  the  poor  Formica- 
leo. 

Whilft  this  Fly  is  in  the  Cafe  of  the  Worm  it 
can  have  but  3  Lines  in  Length,  becaufe  the 
Worm  it  felf  is  no  longer ;  but  fo  foon  as  it  gets 
out  it  ftretches  it  felf  as  far  as  1 5  Lines.  This  hid¬ 
den  unfolding  proceeds  from  hence ;  whilft  the  Fly 
is  ftill  in  its  Cafe,  it  is  fhorten’d  and  folded  as  a 
Courcaiilet  which  one  fqueezes  at  both  Ends :  But 
as  foon  as  it  comes  out  of  that  Skin,  it  ftretches  it 
felf  to  its  whole  Length,  like  a  Spunge  preifed  be¬ 
tween  the  Fingers,  which  refumes  its  natural  Bignefs 
as  foon  as  you  ceafe  to  prefs  it. 

In  the  Year  1703,  the  Formica-led^  that  I  had 
obferved,  did  not  turn  into  Fives  \  that  Metamor- 
phofis  not  happening  till  theYear  after  :  This  makes 
me  think  that  thefe  little  Infeds  are  not  changed 
in  the  firft  Year  of  their  Life,  and  that  it  is  necef- 

fary 
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fary  for  them  to  arrive  at  a  certain  Age  before  their 
Transformation. 

After  that  the  Fly  is  come  out,  if  you  open  the 
little  Houfe,  in  which  the  Formica-leo  was  (hut  up, 
you  will  find,  as  we  faid  before,  that  it  is  hung 
with  a  fmall  Sattin  very  (leek,  and  of  the  colour  of 
Pearl  :  You  will  likewife  find  there  the  Skin  of 
the  Formica-leo ,  which  is  flatted  and  ftuck  with 
Hairs,  as  have  been  before  obferved ;  you  may 
alfo  fee  the.  Membranous  Cafe,  in  which  the 
Fly  was  immediately  in  do  fed.  But  that  which  is 
particular  in  it  is,  that  you  will  fometimes  find  an 
Egg  there,  which  the  Fly  had  laid  before  (he  came 
out :  This  Egg  is  two  Lines  in  Length,  and  one  in 
I  Thicknefs,  and  is  fomething  like  a  little  Gland 
lengthened  out.'  Its  Shell  is  hard,  and  altogether 
like  that  of  a  Herds  Egg:  The  Subflance  contained 
in  it  is  not  Fluid,  and  I  obferved  that  the- Egg 
changed  its  Colour  at  different  Times:  I  expofed 
one  of  thefe  Eggs'  to  the  greateft  heat  of  the  Sun 
for  the  fpace  of  feveral  Days,  and  the  Matter  that 
was  inclofed  in  it  became  hard  and  as  black  as 
Ink. 

It  feems  as  if  thefe  little  Flyes  did  lay  but  one 
Egg,  for  we  could  find  no  more  in  the  Bodies  of 
fome  of  them  which  we  opened ,  there  was  only 
one  that  another  had  laid  in  its  Houfe  before  it 
came  out  of  it,  and  one  Fly  fattening  it  felf  to  the 
Top  of  the  Box  in  which  it  had  been  (hut  up,  did 
likewife  lay  an  Egg  fome  Hours  after.  However, 
it  is  not  likely  that  each  of  thefe  Flyes  (hould  lay 
but  one  Egg,  becaufe  there  is  always  fome  of  them 
that  are  barren,  and  others  that  produce  Males  \ 
from  whence  we  may  eafily  conclude,  that  by 
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little  and  little  the  Species  would  have  entirely 

failed.  ''  '  "  'I  _  _  £  A. 

One  may  fee  by  the  Precipitation  with  which 
thefe  Flyes  lay  their  Eggs,  that  they  don’t  always 
wait  for  the  Approaches  of  the  Male  for  laying  them: 
Itis  perhaps,  becaufe  of  the  feldomnefsof  thefe  Coi¬ 
tions,  that  the  Formica-leo'  sand  the  little  Flyes  that 
proceed  from  them  are  pretty  fcarce. 

The  little  Bowls  in  which  the  Formica-leo' s  are 
ihut  up,  are  abfolutely  beceflary  for  the  Produ&ion 
of  the  Flyes  j  for  I  broke  fome  of  them,  that  I 
might  lay  the  Formica-leo  upon  the  Sand  at  the 
time  when  it  was  ready  to  be  Metatnorphofed, 
notwithftanding  which  it  did  not  forbear  to  fhed  its 
Skin,  but  the  Fly  would  not  come  out  of  the  Worm, 
in  which  it  was  fliut  up,  tho’  it  lived  a  great  while 
afterwards,  and  made  feveral  Motions  and  Attempts 
to  get  out.  One  of  the  chief  Ufes  of  this  Bowl  is, 
that  by  its  Means  the  Fly  gets  out  of  the  Worm  in 
which  it  is  Ihut  up,  palling  with  Difficulty  thro’ 
the  little  Hole  that  the  Worm  it  felf  makes  with 
its  Teeth. 

It  muftbeobferved,  that  the  different  Demoifelles 
or  little  Flyes,  that  during  the  Summer  time  fwartn 
upon  the  Water  in  the  Ditches  and  about  the 
Hedges,  do  not  all  proceed  from  this  little  Infeft. 
Thofe  that  come  from  it  have  two  Antenna  or  Horns 
that  are  fmalleft  next  the  Head,  and  grow  big¬ 
ger  towards  the  upper  end :  They  have  two  great 
Eyes  on  the  (ides  of  the  Head,  but  none  at  Top  like 
the  other  kinds  of  Flyes }  their  Belly  is  not  ftreakt 
all  the  length  of  it,  as  it  is  in  others,  and  the  end  of 
their  Tail  is  cover’d  with  Hairs:  Their  Wings  are  of 

the  Colour  of  white  Allies,  and  little  black  Spots 

on 
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:  on  them,  but  not  diverfified  with  any  lively  Co¬ 
lours.  Wherefore  it  is  likely,  that  thofe  fine  Flyes, 
to  which  the  variety  of  Colours  has  given  the  name 
of  Demoifelles ,  as  well  as  all  their  different  kinds 
i  are  of  another  Extradion. 

There  are  two  other  fine  Sorts  of  great  Demoi- 
\felles,  the  Origin  of  which  is  very  different  from 
thofe  we  have  been  fpeaking  of }  they  proceed 
from  two  watry  Infeds,  that  do  not  at  all  referable 

the  Formic  adeo. 

% 

We  fhall  fnew  fome  time  or  other  that  the  In - 
[  feds  from  whence  thefe  larger  kinds  of  Demoiselles 
proceed,  are  really  Fiflies,  for  we  have  obferved 
their  Gils,  & c.  r 

I  *  '  '■  "*  •  -  3  .  i*  ' 

**t?!-r* 


i  A  Tbilofophical  Dlfcourfe  upon  the  different 
Heighths  of  the  Rives.  Seine  at  dif¬ 
ferent  Tunes. 


iai 

VS* 


thing  is  worthy  to  be  obferved ,  and 
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E  }&  the  Qbfcurity  of  Fhyficks  is  not  perhaps 
more  ov/ing  to  the  Ignorance  of  Caufes 
than  to  that  of  even  the  EffeBs  them - 
f elves.  Monfieur  Amontons  had  begun  to  caufe 
the  Heighths  of  the  Seine  at  different  times  to  be 
obferved  by  one  of  his  Friends,  the  Situation  of 
wliofe  Houfe  furnifhed  him  with  an  opportunity 
of  doing  it.  This  Friend  of  his,  who  was  a  nice 
and  able  Obferver,  had  taken  a  fixed  Point  upon 
the  Majff  of  the  New-bridge,  or  Pont-neuf  upon 
which  the  Equeftrial  Statue  of  Henry  the  Fourth  is 
placed.  From  thence  he  computed.  Day  by  Day, 
the  Rifings  and  Fallings  of  the  Seine,  upon  an  irc- 

X  moveable 


moveable  Graduation  which  he  had  made  there, 
and  which  he  viewed  with  a  Telefcope.  Monf. 
Amontons  having  received  from  him  the  Journal  of 
thefe  Obfervations,  from  the  14^  of  Sept.  1703  to 
the  laft  of  Decemb.  1 704,  he  reduced  them  to  the 
following  Method. 

He  divided  the  whole  into  Elevations  and  De- 
fcents  of  the  Water,  noting  for  inftance,  how  many 
Days  the  Water  had  rifen  from  the  beginning  of  the 
Obfervations,  and  how  high  3  then  how  many 
Days  it  had  fallen,  and  how  low  $  after  that,  how 
many  Days  it  had  begun  again  to  rife,  and  fo  on. 

By  the  Angle  Journal  of  thofe  Obfervations,  one 
might  fee,  what  Time  of  the  Year  the  River  was 
higheft  or  lowed:,  and  how  much  one  Year  differ’d 
from  another,  &c.  and  by  this  Divifion  of  Obfer¬ 
vations  into  Elevations  and  Defcents  of  the  Water, 
one  might  fee  likewife  the  number  of  the  Eleva¬ 
tions  and  Defcents  of  each  Year,  their  Duration, 
their  Oreatnefs,  and  all  their  Relations,  according 
to  thefe  different  Ways  of  confidering  them. 

For  inftance,  Monfieur  Amontons  found  that 
from  the  14 tb  of  Sept.  1703,  to  the  10th  of  Feb. 

1 704, there  had  been  8  Elevations, which  altogether 
made  2 23  Inches,  and  had  lafted  7 7 Days 3  that  fromi 
the  10 tb  of  Febr.  ditto,  to  the  1 8th  of  Sept,  follow¬ 
ing,  there  had  been  8  other  Elevations, which  amoun-, 
ted  to  no  more  than  163  Inches,  and  had  lafted  70 
Days  •  from  whence  he  concluded,  that  the  Rains 
which  contribute  to  fwell  the  Seine  had  been  much: 
more  precipitated,  and  fucceeded  one  another  more 
clofely  from  the  Autumnal  Equinox  in  1703,  to  that 
of  the  Vernal  in  1704,  than  Gnce  this  laft  Equi¬ 
nox  to  that  of  the  following  Autumn,  becaufe  the 

Amount 
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f  Amount  of  the  firft  Elevations  was  almoft  double 
|  to  that  of  the  other,  and  yet  the  two  Periods  of 
]i  Time  were  almoft  equal. 

As  to  the  different  Defcents  of  the  Water  in  the 
|  fame  time,  it  was  found,  that  their  Greatnefs  or 
j.  Quantity,  was  more  proportionable  to  their  Durati- 
j1  on  5  from  whence  one  may  conclude,that  the  Waters 
(i  not  falling  as  fwiftly  as  they  rife,  it  is  probable  that 
(  at  the  time  that  Rivers  fwell,  they  drive  their  Wa¬ 
sters  over  the  Grounds,  which  return  afterwards,  and 
s  ferve  to  maintain  them. 

,  We  do  not  offer  thefe  Obfervations,  but  as  a 
iiSketch  of  the  Confequences  which  one  might  draw 
"from  a  fufficient  number  of  more  exact  ones,  upon 
the  Heighth  ofiRivers,  in  different  Times.  We 
hope  that  thofe  who  have  the  conveniency  of  ma¬ 
king  ’em,  and  who  have  a  Taft  for  the  Advance¬ 
ment  of  Natural  Philofophy,  may  hereby  be  invited 
to  give  themfelves  that  Trouble. 


Upon  Yellow  Amber. 

^  dre  fineft  Sort  of  the  Yellow  Atnbet • 
8|  A  %  comes  from  the  two  Pruffia’ s,  and  that 

comes  from  thence  in  greater  quantities 
_  _  than  from  any  other  Country,  the  Aca¬ 

demy  is  perhaps  lefs  inUruded  in  that  Matter  than 

vhofe  who  have  done  ’em  the  Honour  to  confult 
1  hem  about  it.  They  will  however  publifh  all 
hhey  know  concerning  it  themfelves,  and  will  like- 
wife  add  their  Obfervations.  They  don’t  intend  to 
t  ake  notice  of  what  other  Authors  have  faid  upon 

f  ■;  x»  -  it 
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periwaned  that  it  is  not  a  Collection 

that  is  expe&ed  from  them.  . 

Mefiieurs  GaJJini  and  Miraldi  being  gone  m  the 
Year  1700  into  the  Southern  Provinces  of  France, to 
work  there  upon  the  Prolongation  of  the  Meridian 
of  Paris,  they  found  feme  Mines  of  Jett ,  and  a 
kind  of  Yellow  Amber ,  in  a  Mountain  of  Languedoc , 
called  Bugarac h,  which  is  at  the  diftance  of  27600 
Fathoms  from  the  Sea,  and  is  fepaiated  from  it  oy 
*'•  --  ""her  Mountains  that  are  very  high.  Some 
inion  that  Jett  as  well  as  the  Yellow  Am- 
oer..  is  a  Species  of  the  Succinum.  The  Inhabitants 
of  Bimaracb  make  ufe  of  the  Yellow  Amber  to  burn 
in  their  Lamps  •,  it  refembles  pretty  much  Rofin, 
and  is  not  fo  hard  as  that  otPruffia.  _  Near  the 
Mines  -of  Sugar  ach  there  are  feme  Springs  of  Sait 
Water,  which  together  form  a  little  tfiver. 

There  is  Yellow  Amber  found  in  the  Clefts  of  tne 
Rocks  in  fame  of  the  mod  barren  and  naked  Parts- 

of  the  Country  of  Provence. 

We  are  like  wife  allured  by  very  crediole  Accounts, 
there  is  found  of  it  in  Sicily  too,  upon  tne  Sea: 
Me,  along  the  Coafts  of  Agrigento,  Catanea  Leo- 
„ti  in  the  Ifland  of  Corfa,  and  even  at  Bologna 
in  Italy,  towards  Ancona,  and  in  the  U^riajm 
from  the  Sea,  and  a  great  way  up  m  the  Count,  v. 

This  being  joyned  with,  what  the  Margins  de, 
Bonnac  informs  us,  who  himfeii  has  ieen  nmse>_ 
duv  out  of  the  Lands  of  Monfieur  feParate£ 

from  the  Sea  by  great  Woods,  ana  high  Hills,  which 
Amber  is  exaftly-  like  that  found  on  the  Sea-hde, 
the  Queftion  fee  ms  to  be  decided,  that  Amber  is  ah 

ways  produced  in  the  Earth. 
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|  Befides,  we  meet  with  little  Ani  .ttsls  i 1* 

in  it,  and  they  are  always  terreftrial  Animals,  fuch 

as  Fives,  Ants,  &c.  _ 

However,  for  greater  Certainty,  'it  would  not  be 

amifs  to  enquire  whether  the  Terreftrial  Ambers 
have  all  the  Charaderifticks  and  the  Goodnefs  of 
that  which  is  found  upon  the  Sea-fide for  it  is 
not  impoffible,  butc  that  the  Sea  may  by  its  Salt 
work  this  matter,  and  give  it  the  la  ft  degree  of  Con- 

codioti.  * 

Supposing  that  Amber  be  always  produced  by 

the  Earth,  it  remains  to  know  whether  it  Ihould 
be  accounted  a  Vegetable  or  a  Mineral? 

We  have  never  heard  that  there  are  in  Pruffia 
any  Trees  that  diftil  Amber  like  Rofin  or  Gum, 
or  any  other  Matter  of  the  fame  kind  ,  and  yet  it 
appears  much  more  natural  that  the  Fives  and 
Ants  which  we  fee  in  it  fometimes,  and  winch 
plainly  prove  that  it  has  been  liquid,  Ihould 
have  been  involved  in  a  Gum  dropping  from  a 
Tree,  than  a  Mineral  formed  in  the  Bowels  of  the 
Earth  :  To  folve  this  Difficulty,  we  m  u  If  fu  1 ,  s 
this  Amber  to  have  run  out  of  feme  Rocks,  like  the 
Oil  of  Petroleum,  or  at  leaft  that  that,  in  which 
we  find  the  little  Infers,  may  have  been  liquid  for 
a  while,  after  it  came  upon  the  Surface  of  the 
‘  Earth. 

Whether  Amber  be  allowed  to  be  either  a  Vege¬ 
table,  or  a  Mineral,  no  body  has  ever  yet  affirm’d 
that  he  has  feen  it  liquid,  or  even  foft  :  Never  - 
thelefs  it  mull  have  been  fo,  and  even  expofed  to 
view,  at  the  time  when  it  involved  the  Animals 
that  are  found  in  it. 


The  Analyfis,  or  Refolution  of  this  mixed  Body, 
made  by  the  Chymifts  belonging  to  the  Academy, 
does  not  entirely  determine  of  what  kind  it  is. 
They  have  always  found  a  very  finall  quantity  of 
a  watry  Liquor,  which  had  the  Odour  of  Amber 
rubbed, agreat  deal  of  an  Acid  Volatile  Salt,  and  a 
great  deal  of  Oil,  part  of  which  was  clear  like  Water, , 
part  Brownifh,  and  fome  very  Black,  according  to  the 
Degrees  of  Fire  ufed  in  the  Diftillation  of  it. 
There  remained  a  Caput  Mortuum ,  light,  fpungy, 
black  and  Alining,  which  having  been  calcined  in 
the  naked  Fire,  evaporates  almoft  all  in  Smoak, 
and  they  could  draw  no  fixed  Salt  from  it. 

The  only  difference  of  the  Refolutions  of  the  fe- 
veral  Ambers  is,  that  the  moft  tranfparent  or  whiteft, 
yield  more  Oil  and  Volatile  Salt,  and  lefs  of  a 
Caput  Mortuum ,  than  thofe  that  were  of  a  more 
dark  or  blackifh  Colour  ^  the  latter  never  yielded 
any  fixed  Salt,  tho’  the  Caput  Mortuum  was  in 
a  larger  quantity. 

The  Oil  of  Amber  has  an  Odour  of  Bituminous 
Oil,  which  would  feem  to  denote  that  Amber  is  a 
Bitumen  but  there  are  certain  Rofins  of  which 
the  diftiled  Oil  has  the  fame  Odour. 

There  is  fome  alfo  like  theBenjamin,  which  yields 
an  Acid,  Volatile  Salt :  But  there  is  none  that  we 
know  of  that  yields  at  the  fame  time  both  an  Acid 
Volatile  Salt,  and  an  Oil  of  a  Bituminous  Scent.  [ 
Wherefore  the  Academy  is  more  inclined  to  believe 
that  Amber  is  a  Bitumen,  and  confequently  a  Mineral. 

It  is  eafie  to  fee  how  much  Light  is  ftill  wanting 
to  the  Academy,  before  they  dare  come  to  a  precife 
J  udgment  upon  every  thing  concerning  Amber ,  for 
they  fhould  be  informed, Firjt,  Whether  there  be  not 

fome 
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fome  Salt  or  Vitriolick  Water,  in  the  Neighbour¬ 
hood  of  thofe  Places,  whpre  Amber  is  produced. 

Secondly ,  Whether  it  be  found  commonly  in¬ 
volved  or  mixed  with  Earth,  or  other  particular 
Subftances  ? 

Thirdly ,  Whether  there  are  any  Marks  or  To¬ 
kens  whereby  to  difcover  in  the  Earth,  the  Places 
that  produce  Amber  ? 

Fourthly ,  Whether  the  Foflil  Amber  is  any  ways 
different  from  that  which  is  found  on  tne  Sea- 
fide  ? 

Fifthly,  Whether  the  White  fort  be  found  in 
the  Earth  as  well  as  the  Yellow  ;  or,  whether  the 
Yellow  don’t  turn  White  when  expofed  to  the  Air 

and  Sun  ?  • 

Sixthly,  Whether  they  find  any  Black  Amber  in 

the  fame  Places  where  they  meet  with  the  Yellow  > 

Seventhly,  Whether  it  be  very  fure,  as  it  is  af¬ 
firmed  by  Philip  fames  Hartman,  in  his  Hiftory 
of  the  Amber  of  B  niff  a,  and  by  Bartholine  upon 
that  of  Denmark,  that  there  is  found  or  it  under  a 
kind  of  Earth,  Foliated  and  like  the  Barks  of 
Trees,  and  that  it  is  attended  with  a  kind  of  Foflil 
Wood,  in  which  however  one  can’t  diftinguifh  nei¬ 
ther  the  Pith  nor  Fibres,  nor  Knots,  nor  Buds. 
All  thefe  Facts  well  attefted,  would  give  great 
light  into  the  Nature  of  Amber ,  and  it  the  Cardi¬ 
nal  Primate  would  be  pleafed  to  employ  fome  skil-' 
ful  Perfon  in  thefe  Enquiries,  the  Academy  would 
be  obliged  to  his  Etninency  for  their  more  certain 
Knowledge  therein. 
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0  find  the  Solution  of  Old  Difficulties ,  is 
without  doubt  an  Advancement  in  the 
Sciences  ,  but  it  is  no  lefs  foy  to  unravel 
New  Difficulties ,  and  yet  more  to  difco- 
ver  fome  in  which ,  at  firjl  fight,  there  appeared 
none  at  all. 

Monfieur  Geoffrey  enquires  here  of  the  Chymifts, 
Whether  there  are  any  Afhes  in  which  there  is  no 
mixture  at  ail  of  Iron  ?  One  fhall  probably  be 
ftartled  at  the  Queftion,  for  whence  can  proceed 
the  Impoffibility  ?  Why  fhould  People  expect  to 
find  any  Iron  in  the  Afhes  of  Burnt- wood  ?  And  yet 
the  matter  of  Fad:  is  certainly  true,  and  thofe 
Afhes  have  always  fome,  atleaft  all  thofe  that  have 
been  examined  by  Monfieur  Geoffroy  had  Iron  in 
them,  and  it  was  upon  the  following  occafion  that 
he  difco vered  it. 

He  had  made  fome  Artificial  Iron,  compofedlike 
the  common  Sulphur,  of  a  Sulphurious  Principle, 
or  of  an  Inflameable  Matter,  of  a  Vitriolic  Salt, 
and  of  a  Terreftrial  Sufaflance.  To  repeat  the  Ex¬ 
periment,  and  to  be  the  more  fecure  of  Succefs,  he 
fought  for  an  Earth,  or  Afhes,  perfedly  diverted  of 
Vitriolic  Salts,  and  efpecially  of  Ferrugineous  Par¬ 
ticles,  his  defign  being  to  make  Iron  *3  but  what¬ 
ever  Precautions  he  took,  tho’  he  made  Afhes  in 
Places  where  there  was  no  Iron  at  all,  and  tho’  he 

made  them  of  a  Wood  that  had  never  been  fawed 

with 
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with  Iron,  he  could  never  get  them  entirely  ex¬ 
empt  from  the  Particles  of  Iron  *,  if  at  leaft  one 
may  reckon  among  the  Particles  of  Iron  all  fuc'i  as 
are  attraded  by  the  Loadftone,  which  feems  to  be 
paft  doubt.  !  ' 

It  is  not  probable  that  thefe  Particles  of  Iron , 
heavy  as  they  are,  and  fo  little  Homogeneous,  or 
Connatural  to  the  Sapp  of  Plants,  cart  rife  up  with 
them  into  the  Wood,  of  which  the  Alhes  were 
made. 

Should  it  be  then  likely  that  every  time  the  Wood 
is  burnt.  Iron  can  be  produced  by  the  mixture  of 
the  Three  Subftances  whereof  it  is  formed  ? 
Monfieur  Geoffroy  begins  to  Conjecture  it,  and  no¬ 
thing  could  agree  better  with  the  Opinion  he  has 
already  conceived  about  his  Artificial  Iron  ■,  but 
above  all  things,  we  ought  to  be  very  well  af- 
fured  that  there  are  no  Alhes  without  Iron . 
One  of  the  greatefi  Difficulties  in  Philofophy  is, 
not  to  he  too  hafiy  with  new  Syjlems. 

1 !  - 
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m  F  one  could  reduce  Chymiftry  and  Phy- 
I  ;§  ficks  in  general  to  Kinds  of  Univerfal 
j$j|  Forms,  which  might  contain  all  the  pof- 
fible  Cafes,  as  the  moft  fublime  Que- 
flions  of  Modern  Geometry  are  reduced,  one  Ihould 
be  able  to  forefee  the  Changes  that  would  anfwer 
to  the  different  Hypothefis  or  Suppofitions  that 
one  would  make;  and  one  fhould  often  fee  very 
fmall  Changes  in  the  Suppofitions  produce  very 
great  Variations  in  the  Effeds.  But  Natural  Phi- 
lofophy  is  of  too  great  an  extent,  and  too  little 
known,  at  lead  till  now,  and  Experience  alone 
teaches  us,  how  great  a  Power  there  is  in  Circum- 
ftances  to  vary  the  Phenomena.  Monf.  Homberg 
gives  a  remarkable  Inftance  of  it,  in  the  Diflb- 
lution  of  Silver ,  performed  by  the  DiiTolvent  of 
Gold.  . 

The  Spirit  of  Sea  Salt  is  the  -proper  DiiTolvent 
of  Gold,  and  the  Spirit  of  Nitre  is  the  proper  Dif- 
fblvent  of  Silver.  The  Spirit  of  Salt  mixed  with 
the  Spirit  of  Nitre  diffolves  Gold  beft  ;  ’tis  that 
which  predominates  in  the  Aqua-Regia.  The  Spirit 
of  Nitre  mixed  with  the  Spirit  of  Salt  ceafes  to 
dilfolve  Silver.  ’Tis  the  Spirit  of  Nitre  that  is 
predominant  in  the  Aqua-fortis. 

Upon  thefe  Fads,  Monfieur  Homberg  fuppofes, 
with  great  probability ,  that  the  Pores  of  Gold, 
which  is  much  heavier  than  Silver,  are  more  clofe, 
and  the  Points  of  the  Spirit  of  Salt  more  fine 

than 
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than  thofe  of  the  Spirit  of  Nitre  ;  that  they  are 
fo,  more  than  would  be  abfolutely  neceffary,  for 
thefmallnefs  of  the  Pores  of  Gold  j  that  the  Spirit 
of  Salt,  joined  with  the  Spirit  of  Nitre,  forms  a 
Body  of  a  middling  greatnefs,  ftill  capable  of  en¬ 
tering  into  the  Pores  of  the  Gold,  in  which  they 
have  the  effect  of  a  Wedge,  and  feparate  the  folid 
Parts  of  it  that  the  Spirit  of  Sait  being  united 
to  the  Spirit  of  Nitre,  ads  more  powerfully  than 
if  it  were  alone,  becaufe  according  to  the  Principles 
laid  down  by  Monf,  Homberg ,  in  his  EJfays  ofChy- 
miftry ,  the  Spirit  of  Nitre  is  attended  and  cloathed 
with  a  Vegetable  or  Animal  Sulphur,  more  ran- 
fied,  more  volatile,  and  more  adive  than  the  me- 
tallick  Sulphur  that  adheres  to  the  Spirit  of  Salt ; 
finally  that  the  Compofition  of.thefe  two  Spirits 
does  not  diffolve  Silver,  becaufe  the  middling  Body 
which  they  form,  is  ftill  too  fine  for  the  Pores  of 
that  Metal ,  that  it  is  too  much  at  large  in  thofe 
Pores,  and  confequently  does  not  make  a  fufficient 
Impreffion  on  them. 

Thefe  Principles  being  admitted,  what  Effeds 
can  be  produced  by  an  Aqua-Regia  compofed  of 
the  Spirits  of  Salt  and  Nitre,  but  each  of  them  in 
.  fo  fmall  a  Quantity  that  they  will  floatfeparately 
in  the  Liquor,  and  will  not  meet  one  another  often 
enough  to  be  united,  at  leaft  in  a  great  Number 
of  Parts. 

This  Water  may  be  fo  weak  that  it  will  feem 
not  capable  of  diffolving  Gold,  and  will  only  af- 
fume  a  yellow  Tindure,  which  does  not  fenfibly 
diminifh  the  Weight  of  the  Metal.  Nor  will  it 
diffolve  Silver  neither,  becaufe  of  its  weaknefs,  and 
in  general,  it  will  diffolve  neither  the  one,  nor 

the 
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the  ether  of  thofe  Metals ,  becaufe  put  which  you 
will  of'  them  into  fuch  Liquor,  there  will  always 
be  one  of  the  two  acid  Spirits  that  will  make,  as 


I  may  fay,  vain  attempts  againft  the  Metal  u fur¬ 
ping  the  place  of  the  Particles  of  the  other  Spirit, 
which  might  have  ailed  more  efficacioufly,  but 
if  fuch  Aqua  Regia  has  diffolved  as  much  of  the 
Gold,  as  it  is  able  to  do,  if  it  has  drawn  a  yellow 
Tindure  from  it,  it  may  Hill  diffolve  Silver  after 
that  i  for  the  Spirit  of  Salt,  whether  all  alone, 
or  whether  it  be  united  with  the  Spirit  of  Nitre, 
being  Employed  in  keeping  diffolved  the  few  Par¬ 
ticles  of  Gold,  it  will  not  attack  Silver  any  more ; 
which  by  Confequence  receiving  the  Imprefiion  of 
a  greater  Quantity  of  the  Spirit  of  Nitre  only, 
will  fuffer  it  felf  to  be  diffolved.  But  this  Expe¬ 
riment  can’t  be  turned  the  contrary  way }  that  is 


to  fay,  the  Aqua  Regia  can’t  begin  by  a  flight  Dif- 
folution  of  Silver,  and  afterwards  proceed  to  diffolve 
Gold  j  the  reafon  whereof  is,  the  Spirit  of  Nitre 
does  not  hinder  the  Spirit  of  Salt  from  ading  upon 
Gold,  as  the  Spirit  of  Salt  hinders  the  Spirit  of 
Nitre  from  ading  upon  Silver. 

From  all  which  it  follows,  that  if  the  Spirit  of 
Salt  and  of  Nitre,  which  we  have  fuppofed  to 
float  feparately,  fliould  come  in  time  to  be  united 
in  all  their  Parts,  that  Liquor  would  only  perform 
the  Office  of  the  Aqua  Regia,  and  will  diffolve 
nothing  but  Gold^  whereas  before,  when  it  had 
diffolved  Gold,  it  would  have  diffolved  Silver  alfo. 
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Upon  the  Nature  of  Irox. 

QZWfi  Ron  among  all  the  Metals,  is  that  which 

the  create  ft  Ufes  in  the  Practice  o 
1 S  Phvfick,' and  at  the  fame  time  that  which 
:  :JiJ  in  Speculative  Philofophy  .moftly  attracts 

the  Curiofity  of  the  Philofophers,  becaufe  it  has  its 
fhare  in  the  Phenomena  of  the  Load  ft  one.  Mon- 
fieur  Lemery  the  Son,  and  Monfieur  Homberg  have 
both  made  it  an  Objed  of  their  Studies  j  the  one 
by  the  ordinary  Chymiftry,  the  other  by  his  new 
Chymiftry,  the  only  Furnace  of  which,  is  the 

Burning-Glafa  in  the  Royal  I  alace. 

The  Refult  of  Monf.  Lemerf%  Operations  is, 

that  Iron  is  an  oily  Matter,  intimately  united  to  an 
Earth.  According  to  him  there  is  nothing  of  an 
acid  Salt  in  that  Compofition,  not  but  one  may  hnd 
fomething  of  it  in  the  Iron  j  but  as  that  Metal  is 
pretty  much  mdigefted,  and,  as  one  may  ay,  ,  u 
coarfly  wrought  by  Nature,  there  may  e  in  it 
foreign  Particles  not  belonging  to  its  real  Subftance. 
Thus  Acids  may  be  admitted  into  its  1  ores  with¬ 
out  being  any  way  a  Principle  of  this  Mixture  5, 
and  fo  far  are  they  from  being  1  rinciples,  that 
Monf.  Lemery  Ihews,  they  are  its  Diflolvents-,  that 
is  to  lay,  its  Enemies  and  Deftroyers  The  Spirit 
of  Salt,  of  Nitre  and  other  Acids  dfttolye  Iron  ,  and 
when  it  is  rufty,  it  is  diftolved  either  by  the  Acids 
of  the  Air,  or  by  thofe  it  contained  in  its  Lores, 
and  which  Water  or  fome  other  Liquor  has  put 

into  motion.  If  it  Ihould  hereafter  appear  that 

*  Acids 
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Acids  are  excluded  from  the  intimate  Compofition 
ol  Iron,  there  mu  ft  be  a  Reftritfion  to  the  For¬ 
mation  of  artificial  Iron,  mention’d  in  the  Hiftory 
of  1704,  and  it  muft  be  owned  that  the  Acids 
loaf  enter  d  therein  were  not  neceflary  to  it. 

Vitriol  is  Iron  intimately  mixed  with  an  acid 
pint;  an  with  fuch  a  Compofition  one  may  make 
Artificial  Vitriol,  very  like  the  Natural.  Mon- 
heur  Lemery  having  diffolved  both  the  one  and  the 
other  Kind  of  Vitriol  over  a  great  Fire,  he  extra¬ 
cted  the  acid  Spirit  from  them,  attended  with  a 
very  ftrong  Odour  of  common  Sulphur,  which 
iafted  feveral  Months  after  the  Diftillation.  Vitriol 
calcined*  and  made  Colcofar ,  being  a^ain  melted 

°YnXe,ry  violent  Fire>  whicJi  made  it  yield 
a  f ref h  Odour  of  Sulphur,  there  remained  at  laft 

in  the  Vefiel,  a  black  rarified  Powder,  which  the 

Load  ft  one  attraded  as  ftrongly  as  it  does  Iron 
or  Steel. 

We  know  that  common  Sulphur  is  compofed 
not  only  of  an  oily  Matter,  but  likewife  of  an  acid 
bpint,  without  which,  the  former  would  not  be 
Jnnameable.  It  is  therefore  very  probable,  that  in 
the  Vitriols  there  is  formed  a  common  Sulphur, 
by  the  Lmon  of  the  acid  Spirit  with  the  oily 
Particles  of  Iron  ;  and  that  this  Sulphur  becomes 
lenfible  to  the  Smell  by  the  Adion  of  the  Fire. 

I  he  blac^  Matter  that  remained  after  all  the  Ope- 
*fon  was  ftiii  Iron,  fince  it  could  be  drawn  by 
the  Load!! one,  but  it  was  an  Iron ,  either  almoft 
®r  altogether  diverted  of  its  oily  Parts.  Therefore 
it  was  no  longer  Malleable,  for  it  is  its  oily  Parts 
that  give  it  the  Facility  of  being  beaten  out  with 
the  Hammer,  but  it  was  become  fryable  or  brittle 

i  almoft 
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almoft  like  a  Stone }  it  could  be  hardly  any  longer 
diffolved  by  any  Acid,  becaufe  the  Acids  that  fer¬ 
ment  violently  with  the  Oils  could  take  no  more 
hold  upon  it,  and  by  the  fame  reafon  alfo,  it  would 
no  more  ruft. 

The  fame  Operations  that  were  made  upon  the 
Natural  and  Artificial  Vitriol,  were  likewife  made 
upon  the  Ruft  of  Iron ,  the  rnoft  perfect  that  could 
i  be  got,  and  the  fuccefs  was  in  a  manner  the  fame. 
As  Vitriol  has  more  Acid  in  it  than  the  Ruft  of 
Iron ,  and  that  the  oily  Parts  are  not  feparated  from 
thefe  mixed  Bodies,  but  in  proportion  to  the  quan¬ 
tity  of  the  Acid  that  carries  them  off,  there  was 
more  of  the  oily  Parts  feparated  from  the  Vitriol 
than  from  the  Ruft,  and  confequently  the  Matter 
that  remained  of  the  Ruft,  after  the  Operations 
were  over,  was  in  a  better  ftate  to  be  ftill  imper- 
fedly  diffolved  by  fome  Acids.  It  appears  then, 

1  that  the  Parts  of  Iron  are  feparated,  and  even  eafily 
enough,  with  refpedl  to  the  difficulty  of  uncom- 
pounding  other  Metals.  ’Tis  from  thence  that  it 
becomes  ufeful  in  Phyfick,  and  probably  the  good 
Effects  that  are  produced  by  it  are  owing  to  its  oily 
Parts,  feparated  from  the  Earth  by  the  Chymicai 
Operations  made  in  the  Bodies  of  Men. 

Monf.  Lemery  having  appropriated  the  oily  Parts 
of  Iron  to  Medicinal  Ufes,  he  gives  the  earthy 
Parts  to  the  Magnetick  Phenomena  •,  not  that  all 
Kinds  of  Earth  can  be  proper  for  it  j  for  there 
muft  be  a  very  particular  Difpofition  of  the  -Pores, 
and  perhaps  it  is  the  oily  Matter  that  molds  and 
faffiions  them  as  far  as  is  neceffary  for  that  pur- 
pofe.  Hence  Monf.  Lemery  conjectures  that  the 
Loadftone  might  have  been  Iron  originally,  from 

which 


which  the  Heat  of  the  Earth  had  feparated  the 
oily  Farts.  In  fhort,  no  more  is  wanting  to  make 
the  whole  Difference  between  a  Metal  fuch  as  Iron , 
and  a  Stone,  fuch  as  the  Magna ,  and  it  is  known 
how  much  thofe  two  are  alike  otherwife. 

How  comes  it  then  that  the  Iron ,  diverted  of  its 
Oil,  and  reduced  to  fuch  a  State  as  was  done  by 
Monf.  Lernery ,  does  not  attrad  as  well  as  the  Load- 
ftone  ?  The  Anfwer  is  at  hand  j  the  Iron  is  then  a 
Powder,  and  the  belt  Loadftone  in  the  World 
being  beaten  to  Powder  does  no  longer  attrad:, 
the  Caufe  of  which  is  this,  there  is  no  Vortex  or 
Whirl-pool  formed  about  each  little  Grain,  or  if 
there  be,  it  is  not  ftrong  enough  :  Nor  is  there  any 
formed  about  all  the  Grains  together,  which  have 
not  among  themfelves  any  regular  continuation  of 
Pores  y  the  Powder  of  Loadrtone  which  has  loft  its 
attradiveQiiality^  is  always  drawn  exaddy  after  the 
fame  manner  as  the  earthy  Parts  of  the  Iron. 

If  Iron  difpoiled  of  its  oily  Parts,  was  not  re¬ 
duced  to  a  Powder ,  and  if  it  were  befides  fuffi- 
ciently  expofed  to  the  Current  or  Stream  of  the 
magnetick  Matter,  fo  as  it  could  colled  and  retain 
a  Vortex  about  it  felf,  it  would,  according  to  this 
Syftem,  become  a  real  Loadftone.  It  is  thus  that 
Monf.  Lemery  pretends  that  fome  rufty'  pieces  of 
an  Iron-Bar,  that  was  in  the  Belfry  of  Chartres  did 
acquire  a  Magnetick  Virtue  :  The  Acids  of  the 
Air,  or  the  foreign  Acids  lodged  in  the  Pores  of 
the  Metal,  had  diflblved  the  oily  Parts  of  its  Su¬ 
perficies,  the  Heat  of  the  Sun  had  in  length  of 
time  carried  off,  both  the  Diffolvents  and  that 
which  they  had  diflblved,  and  the  Magnetick  Mat¬ 
ter  that  circulates  about  the  Terreftrial  Globe,  had 

i  for 
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j  for  a  pretty  long  time  paffed  into  this  Iron  .which 
)  was  deprived  of  its  Oil.  According  to  Monf.  Le- 
•  meryy  Iron  is  not  changed  into  a  Magnet  on  account 
of  its  Ruft ;  it  is  only  difpofed  to  fuch  a  Change, 
and  it  muft  afterwards  be  unrufted }  that  is  to  fay, 

!;  the  Oil  diflolved  by  the  Acid,  muft  be  feparated 
:  from  the  Iron .  Now  tho9  Mon.  de  la  Hire ,  as  we 
Si  have  related  it  in  theHiftory  of  1705,  does  attri- 
j  bute  the  Change  to  the  Ruft,  it  would  not  perhaps 
j  be  hard  to  reconcile  thofe  two  Opinions. 

On  the  other  hand  Monf.  Homberg  examined 
:  the  Nature  of  Iron  by  the  Burning-Glafs,  and  his 
j  Differtation  upon  that  Subjeft,  published  in  1706, 
j  gives  the  Detail  of  his  Experiments,  to  which  we 
]  muft  refer  the  Reader,  fince  it  neither  can  nor 
i  ought  to  be  Abridged,  by  reafon  of  the  too  great 
!  Number  of  the  little  nice  Circumftances,  all  of 

i  which  are  important.  The  principal  Confequences 
I  that  flow  from  Monf.  Homberg' s  Obfervations 
J  are  thefe  : 

1.  That  Iron  has  a  certain  quantity  of  fuper- 
t  fluous  oily  Matter,  which  is  feparated  from  the 

I  Parts  that  are  truly  Metallick  ;  and  this  confirms 
r  what  we  have  faid  above, that  Iron  is  an  ill-digefted 
;  and  ill-wrought  Metal. 

2.  That  this  oily  Matter,  or  the  Sulphur  of  the 
Iron ,  being  joyned  to  Coal,  or  fome  other  Matter 

i>  of  the  like  Nature,  is  inflameable.  Perhaps  that  is 
jj  an  Effeft  of  the  Union  of  this  Sulphur  with  the 
|  Acids  of  the  Coal. 

3.  That  the  Sulphur  of  Copper  is  inflameable 

II  like  that  of  Irony  but  fo  is  not  the  Sulphur  of  Gold 

ii  or  of  Finn  ^  tho5  .Gold,  Copper  and  Tinn,  are 
f  three  Metals  very  Sulphureous.  It  is  very  pro- 

X  bable> 
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bable,  that  without  the  affi  fiance  of  this  Burning- 
Glafs,  one  fhould  never  be  able  to  difcover  thefe 
nice  differences  between  the  intimate  Principles  of 
the  Compofition  of  Metals. 


Upon  the  Nature  of  Honey. 


%  E  do  no  longer  believe,  like  the  Ancients, 
yy  that  Honey  is  formed  of  the  Dew  which 
falls  upon  Flowers  ;  nor  is  it  any  longer 
taken  for  a  Produdlion  of  the  Air,  or  a , 
Prefent  from  Heaven.  The  Bees  do  not  gather  if 
till  after  Sun-rifing,  at  the  Time  when  there  is  no 
longer  any  Dew, and  what  they  take  upon  the  Flow¬ 
ers,  muff  either  be  a  Liquor  which  is  prepared 
there,  and  which  comes  out  of  the  Flowers  by 
particular  Veffels,  as  the  Manna  comes  from  the 
Afh  of  Calabria,  or  rather  the  fine  and  loofe  Duff 
in  the  Stalks  of  Flowers  }  for  according  to  the  Ob- 
fervations  that  Monf.  du  Verney  has  formerly  made 
upon  this  Matter,  the  Bees  only  apply  themfelves 
to  thefe  Stalks,  and  not  to  the  places  from  whence 
any  Liquor  can  proceed. 

Monf.  Lemery  has  examined  the  Nature  of  Ho¬ 
ney  by  Chymical  Refolutions  :  He  has  tried  that  j 
of  different  Countries,  from  Narbonne,  Cbampaigne 
and  Normandy  j  the  Honey  diminifhes  in  goodnefs 
according  to  the  Order  of  thefe  Places  that  have 
been  named  ]  but  there  is  little  difference  in  the 
Analyfis  of  them. 

Three  quarters  of  the  Subfiance  of  Honey  goes 
off  in  Liquor  by  Difliliation,  Of  this  Liquor,  i 

,  '  which  i 
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which  changes  according  to  the  Degrees  of  the 
Fire,  and  the  Length  of  the  Operation,  there  is 
above  a  fourth  Part,  which  is  nothing  but  an  in- 
fipid  Water  to  the  Taft,  and  yet  Acid  in  it  felf, 
becaufe  it  will  turn  the  Marigold  red ;  almoftall 
the  reft  is  a  Water  fenflbly  Acid,  which  is  called 
the  Spirit  of  Honey  ;  there  comes  but  very  little 
Oil  from  it.  The  fourth  Part  of  the  Subftance 
of  the  Honey  that  remains  folid  is  a  black  and 
light  Coal,  which  when  thrown  into  Water,  boils 
in  it  like  Chalk.  By  Lixiviation  they  extrad  a 
little  Alcali  Salt  from  it. 

Of  all  that  proceeds  from  the  Honey,  nothing 
preferves  the  taft  of  it,  nor  even  any  taft  like  it, 
but  this  is  no  wonder ;  the  Savouras  well  as  all  the 
other  Properties  of  mixed  Bodies  depends  upon  a 
certain  Concatination  of  Principles.  Monf.  Lemery 
is  of  Opinion  that  Sweetnefs  proceeds  from  a  clofe 
Mixture  of  an  Acid  with  a  Sulphur,  or  With  an  Oyl 
that  temperates  and  correds  it  j  he  fupports  his 
Conjedure  by  the  inftance  of  Sugar  of  Saturn,  fo 
called  from  its  Sweetnefs,  which  is  Lead,  a  Metal 
infipid  in  its  felf,  but  very  Sulphureous,  diiTolved 
by  an  Acid.  It  is  not  always  eafie  for  Art,  neither 
to  make  a  Mixture  fufficiently  intimate  of  the  two 
Matters  that  compofe  Sweetnefs,  nor  exadly  to  hi£ 
upon  the  Dofe  thereof. 

Monf.  Lemery  had  a  mind  to  try  whether  the 
Spirit  of  Honey  redified  would  diflolve  Gold  and, 
other  Metals,  as  feveral  Chymifts  have  maintained* 
He  found  that  this  Spirit  did  extrad  a  yelloWiflt 
Tindure  from  Gold,  and  a  little  Odour  Without 
Tindure  front  Copper;  that  it  penetrated  Irolt, Lead 
and  Mercury ;  but  not  Silver  nor  Tinm 
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Operations  of  Monfieur  Lemery  up- 
on  Honey  have  furniflied  him  with  an 
MC^wt  Anfwer  to  a  Queftion  propofedby  Monf. 

Geoffroy,  in  the  Hiftory  of  1705.  Whe¬ 
ther  there  can  be  any  Plants  without  Iron  ?  No 
matter  drawn  from  Plants  fhould  feem  to  be 
more  exempted  from  Iron  than  Honey,  which  is 
nothing  but  a  very  fine  Extradion  from  Flowers, 
wrought  again  in  the  Bowels  of  the  little  Body 
of  a  Bee  \  neverthelefs  Monfieur  Lemery ,  after 
having  taken  all  poffible  Precaution  againft  any  Iron 
that  might  have  accidentally  been  mixed  with  his 
Operations,  found  in  the  black  Coal,  that  remained 
from  the  Diftillations  of  Honey,  fmall  Grains  that 
were  drawn  up  by  the  Loadflone. 

Moreover  Monfieur  Lemery  found  fome  Iron 
likewife  in  the  CaJloreum ,  which  is  a  Matter  pro¬ 
ceeding  from  an  Animal. 

From  hence  it  muft  follow,  either  that  fome 
other  Subftance,  befides  Iron ,  can  be  attraded  by 
the  Loadflone,  or  that  there  is  Iron  formed  by  the 
Calcination  that  makes  the  Alhes,  or  finally,  that; 
it  is  really  contained  in  Plants,  and  even  in  fome 
of  the  Parts  of  Animals  too.  Monfieur  Lemery 

holds  the  latter. 

Thefe  Grains  extraded  from  Plants,  and  upon 
which  the  Loadflone  ads, are  melted  with  the.Burn- 
ing-Glafs,  exadly  after  the  fame  Manner,  and  with 
the  fame  Circumftances  as  the  Filings  of  Iron  j  why 
then  fhould  it  not  be  real  . iron  ?  ’  ^n( 
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One  ought  to  prefume  that  it  is  fo,  if  nothing 
hinders  us  from  believing  it,  and  it  is  by  following 
this  kind  of  Reafoning  that  Monfieur  Lemery  an- 


fwers  all  the  Difficulties 


As  narrow  as  the  Tubes  and  Veffels  of  Plants  are, 
he  proves,  that  Iron  may  be  divided  into  Par¬ 
ticles  fmall  enough,  to  pafs  eafily  thro’  them.  As 
heavy  as  it  is,  it  can  be  raifed  when  diffolved  in  a 
Liquor ;  it  is  beyond  difpute  that  there  are  Par¬ 
ticles  of  Earth  that  afcend  into  fuch  Veffels. 

A  more  particular  Enquiry  into  the  Facility 
wherewith  Iron  is  raifed  up  into  Plants,  has  led 
Monfieur  Lemery  to  a  curious  Experiment.  Upon 
a  Diffolution  of  Filings  of  Iron%  by  the  Spirit  of 
Nitre  contained  in  a  Glafs,  he  poured  Oil  of  Tarter 
per  Deliquium  j  the  Liquour  fwelled  very  much, 
tho*  with  a  moderate* Fermentation,  and  a  little 
while  after  it  had  relied,  there  arofe  kinds  of 
Branches  fattened  to  the  Superficies  of  the  Glafs, 
which  continuing  ftill  tofpread  and  grow,  cover’d  > 
it  at  laft  entirely,  and  then  fpread  themfelves  even  - 
upon  the  External  Superficies.  The  Figure  of  the 
Branches  is  fo  perfed,  that  one  may  difcover  -  iif 
them  even  kinds  of  Leaves  and  Flowers,  and  this 
Vegetation  of  Iron  may  as  juftly  be  called  the  Tree 
of  Mars  as  a  Vegetation  of  Mercury,  tho’  in  a  differ 
rent  manner,  has  been'  termed  the  Tree  of  Diana, 
If  the  Liquor  which  in  afcending  gets  over  the  Glafs, 
without  making  any  Branches,  is  turned  upfide 
down,  it  quickly  begins  to  afcend  again,  and  is 
congealed  into  Branches,  either  wholly  or  in  part; 
fo  that  you  need  only  turn  the  Glafs,  and  that 
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all  fpent  in  the  Formation  of  the  Tree.  There  is 
fome  fraall  Variation  in  the  Effeds,  which  depends 
upon  the  Dofe  of  the  Diffolution  of  Iron ,  and  of 
the  Oil  ofTartar. 

The  extream  Vofatility  of  this  Liquor  can  on¬ 
ly  be  attributed  to  the  Iron,  fince  it  is  certain  that 
the  Spirit  of  Nitre  and  the  Oil  of  Tartar  mixed  to¬ 
gether  would  not  produce  fuch  a  Vegetation. 
From  thence  Monfieur  Lemery  eafily  comprehends 
how  Iron ,  diffblved  in  the  Earth  by  Acids,  afcends 
even  to  the  Tops  of  Plants,  and  perhaps  it  likewife 
helps  the  Elevation  of  the  Sapp  \  he  might 
fancy  too,  that  the  Figure  which  the  Iron  na¬ 
turally  takes,  when  it  afcends  in  the  Glafs,  may 
contribute  to  that  of  thePlants,where  it  is  contained, 
and  does  in  fome  manner  caufe  them  to  put  forth 
Branches  j  but  this  Conjedureis  a  little  too  new  yet, 
and  even  contrary  to  feveral  ftrong  Appearances, 
and  muft  therefore  be propofed  with  Caution.  It  is 
goad  to  venture  fometimes  after  this  manner  as 
Phyftcians  do  with  their  Medicines ,  hut  then  you 
muft  follow  their.  Example,  and  ufe  the  necejfary 
Precautions. 

1  *  '  *  ' '  •  "  *'  V 


Upon 


3J7 


\ibon  u>bat  becomes  of  the  Aik  that  enters  into 

the  Lungs. 


gT  ferns  as  if  every  thing  becomes  Difficult 
the  more  we  fathom  into  it ,  and  that  one 
?ieed  only  examine  a  Matter  with  greater 
Care ,  and  thro 5  all  its  Relations  and  De- 
pendances ,  in  order  to  be  more  inquifitive  about  the 
Explanation  thereof 

We  have  feenin  theHiftory  of  1700,  that  Monf. 
Mery  does  not  allow  that  the  Air  received  into 
jhe  Body  by  Refpiration,  and  then  mingled  with 
the  Blood,  can  afterwards  get  out  thro5  the  Pores 
of  the  Skin,  with  the  Sweats,  or  all  that  great 
quantity  of  Matter  which  we  continually  perfpire. 
His  ftrongefl  Argument  is,  that  Animals  put  into 
a  Vacmm  fweli  by  the  Dilatation  of  the  Air  con¬ 
tained  in  their  Bodies,  which  Air  cannot  get  thro9 
their  Skin  without  burfting  it.  This  feetns  con- 
clufive  enough,  notwithftanding  which,  a  Philofo- 
pher  has  offer’d  a  confiderable  Objection  againfl  it, 
viz,.  Take  a  little  Sweat/  put  it  into  a  Veffel,  and 
place  it  in  Vacuo ,  you  will  fee  the  Air  come  out  of 
it,  as  it  does  out  of  all  other  Liquors  0  therefore 
there  is  Air  in  Sweat,  and  confequently  it  can,  and 
even  ought  to  come  out  with  it,  by  the  Pores  of  our 
Skin.  *  . 

In  Anfwer  to  this  Difficulty,  Monfieur  Mery  di- 
ftinguiffies  two  Kinds  of  Air  contain’d  in  the  Bo¬ 
dies  of  Animals,  or  rather  two  different  Ways  by 
which  it  enters  them.  There  is  Air  intimately 

X  4  mixed 
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mixed  with  all  the  Food,  whether  it  be  Liquid  or 
Solid,  that  Living  Creatures  ufe }  befides  which 
they  continually  take  in  Air  in  the  Mafs,  by  Re- 
fpiration.  The  Blood  which  is  formed  from  Food, 
is  all  Impregnated  with  the  Air  inclofed  therein*, 
and  Monfieur  Mery  conceives,  that  as  the  Food 
had  taken  in  as  much  Air  as  it  could  contain,  the 
Blood  was  in  the  fame  Difpofition,  and  like  to 
Water  that  has  diffolved  all  the  Salt  it  was  capable 
of  imbibing.  But  as  the  Water  may  ftill  admit 
Salt  into  a  Mafs  which  it  cannot  diffolve,  fo  the 
Blood  receives  by  Refpiration  a  Quantity  of  Air  that 
does  not  intermix  with  it,  but  remains  in  a  Mafs, 
and  only  ferves  to  quicken  its  Circulation.  The 
Air  that  comes  out  of  Sweat  in  Vacuo ,  is  what  was 
intimately  mixed  with  it,  and  likewife  with  all  the 
other  Liquors  of  the  Body  }  but  the  Air  taken  in 
by  Refpiration,  remaining  always  in  the  Mafs, 
goes  out  likewife  after  the  fame  manner,  and  con¬ 
sequently  muft  take  the  fame  way  in  going  out  as  it 
did  in  coming  into  the  Body  ,  that  is  to  fay,  as  it 
paffed  from  the  Veficle  of  the  Lungs  into  the  Ex¬ 
tremities  of  the  Capillary  Veins  of  the  fame,  and 
from  thence  is  carried  with  the  Blood  to  the  Ex¬ 
tremities  of  all  the  Capillary  Arteries  cl  the  Body  j 
fo  it  muft  pafs  from  thofe  Extremities  to  thofe  of 
the  Capillary  Veins  with  the  Blood,  and  finally 
follow  it  even  to  the  Extremities  of  the  Capillary 
Arteries  of  the  Lungs  from  whence  it  will  repafs 
alone  into  the  Vefides  of  the  Lungs,  and  from 
thence  into  the  Trachea  by  which  it  firft  came  in. 

One  may  make  feveral  Reflections,  and  pretty 
weft  founded  too,  in  favour  of  Monfieur  Mery's 
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I.  One  can  fcarce  imagine  that  the  Air  which 
Animals  refpire,  has  any  other  Function  render¬ 
ing  it  abfolutely  neceffary,  befides  that  of  help¬ 
ing  the  Circulation  of  the  Blood.  Now  in  order 
to  promote  that,  it  feems  as  if  it  ought  to  be  in  a 
Mafs.  We  fee  daily  that  Air  in  a  Mafs  contained 
among  the  parts  of  a  Water,  which  is  to  make  a 
Jet  or  Cafcade,  forces  it  up  higher  than  it  would 
have  rifen  naturally,  and  it  is  certain  that  the  Air 
intimately  mixed  with  it,  that  is  to  fay,  the  fame 
that  could  be  drawn  out  of  it  in  Vacuo ,  never  pro¬ 
duces  fuch  an  effed.  It  has  no  other  motion  but 
that  of  the  Water  with  which  it  is  confounded, 
and  it  does  not  communicate  to  the  faid  Water  a 
new  Impulfe  upon  any  occafion,  that  only  belongs 
to  the  Air  which  preferves  it  felf  always  unmixed, 
and  which  makes  an  effort  to  break  thro5  its  Con¬ 
finement.  What  we  have  here  faid  of  Water  is  of 
it  felf  applicable  to  the  Blood. 

II.  If  the  Air  in  the  Mafs  is  neceffary  to  the 
Blood  for  Circulation ,  it  is  yet  more  fo  to  the 
Blood  of  the  Veins,  than  of  the  Arteries*,  for  as 
we  have  faid  in  the  Hiftory  of  1700.  The  Veins  have 
hardly  any  Spring  in  Comparifon  of  the  Arteries , 
and  they  contain  almoft  half  as  much  more  Blood , 
and  confeqitently  have  more  want  of  a  Foreign  Force 
to  kelp  them  in  Circulating  it.  The  Air  being  ar¬ 
rived  with  the  Blood  at  the  extream  Parts  of  the 
Arteries,  muff  therefore  pafs  into  thofe  of  the  Veins, 
and  confequently  it  does  not  get  away  thro5  the  Pores 
of  the  Skin. 

III.  If  the  Air  that  has  been  refpired  enters  into 
the  Veins,  it  can’t  ccme  out  again  from  the  Body 
of  the  Animal  (tho’it  certainly  does  come  out,) 

"  ‘  but 


but  by  the  way  that  Monfieur  Mery  has  Cop- 
trived  for  it. 

IV.  Since  Experience  does  certainly  teach  us 
that  there  goes  out  as  much  Air  by  Expiration  as 
there  comes  in  by  Infpiration  j  it  is  impoflible  that 
any  part  of  it  can  perfpire  by  the  Pores  of  the 
Skin. 

V.  As  the  Air  received  into  the  Blood  by  Refpi- 
ration  does  continually  if  rive  to  break  loofe  from 
it,  and  thereby  contributes  to  its  Motion,  it  can’t 
free  it  felf,  but  when  it  meets  with  Paffages  thro5 
which  the  Blood  can’t  follow  it.  Now  it  does  not 
meet  with  any  fuch  but  when  it  is  arrived  by  Cir¬ 
culating  at  the  Extremities  of  the  Capillary  Arte¬ 
ries  of  the  Lungs.  There  the  Veficles  of  the 
Lungs  prefentthemfelves,  fo  difpofed  as  to  admit 
of  the  Air,  and  to  exclude  the  Blood  }  and  this  Ef- 
fed  of  their  Difpofition  is  inconteftable,  fince  they 
are  always  full  of  [Air,  and  that  the  Capillary 
Arteries,  which  are  terminated  there  in  an  infinite 
Number  almoft,  difcharge  none  of  their  Blood  into 

hem,  at  lead  if  the  Lungs  be  Sound. 

Monfieur  Merj/  fupports  his  Syftem  by  three  Ex¬ 
periments  •,  if  one  fquirt  Water  and  Milk  by  the 
Trunk  of  the  Vena  Cava  into  the  right  Ventricle  of 
the  Heart,  the  Liquor  which  from  this  Ventricle 
difcharges  it  felf  into  the  Lungs  by  the  Pulmonary 
Artery,  pafles  from  the  Capillary  Arteries  into  the 
Veins  without  entring  the  Veficles,  and  confequent- 
ly  the  Air,  which  is  intimately  mixed  with  it,  takes 
the  fame  way }  which  is  a  fufficient  Proof  that  it  is 
not  the  Air  intimately  mixed  with  the  Blood, 
which  being  arrived  at  the  Extremities  of  the  Ca¬ 
pillary  Arteries  of  the  Lungs,  that  feparates  it  felf 

there- 


upon  the  A  i  &  that  enters  the  Lungs.  341 

therefrom,  to  go  into  the  Veficles,  and  to  come  out 
by  the  Trachea.  Moreover,  if  one  blows  Air  by 
the  Trachea  into  the  Veficles,  it  paffes  from  thence 
into  the  Veins,  and  not  into  the  Arteries,  for  it  goes 
entirely  into  the  left  Ventricle  of  the  Heart,  a 
plain  Sign  that  the  Arteries  which  don’t  admit  the 
entrance  of  the  Air  when  it  is  in  a  Mafs,  are  de- 
ftined  for  its  coming  out,  fince  it  muff  finally  come 
out  again,  and  in  the  fame  quantity  as  it  went  in.  - 
Laftly,  If  one  opens  the  Belly  of  a  Living  Dog,  and 
pricks  the  Vena  Cava  above  the  Emulgent  Arteries, 
one  fees  that  in  proportion  to  its  difcharging  the 
Blood,  it  is  filled  with  Air,  which  paffes  into  the 
right  Ventricle  of  the  Heart.  It  could  not  have 
received  that  Air  but  by  the  fame  Capillary  Veins, 
which  it  received  the  Blood  it  contained,  and  con- 
fequently  the  Air  takes  that  Courfe  that  Monf.  Mery 

has  defcribed.  ,  . 

His  whole  Syftem  fuppofes  a  great  Difference 

between  the  Air  contained  in  a  Mafs  dn  any  Liquor, 
and  that  which  is  intimately  mixed  therewith he 
conceives  that  the  latter  fort  of  Air  is  of  at  igure 
adapted  to  the  fmall  Parts  of  the  Liquor,  and 
whilft  it  continues  in  that  State,  has  no  other 
Property  belonging  to  it.  This  Notion  might  yet 
require  fome  Explanations,  but  it  is  fufficiently 
eftablilh’d  already  by  other  Sy Items,  where  it  ap¬ 
pears  neceffary j  and  if  one  would  trace  all  the  Dif¬ 
ficulties  quite  to  the  end  of  *em^  each  little  partis 
cular  Syftem  would  lead  us  to  the  general  Di  fficulties 
in  Phyficks . 

Upon 


Upon  the  different  Ifinds  of  V  itriols,  ana f  par 
ticularly  of  Ink  made  with  VitrioL 


V  n°t  very  Common,  and  confequently 
%£  I  more  agreeable,  to  underfand  any  mat¬ 
ter  thoroughly ,  and  to  fee  a  Syjlem  Sup¬ 
porting  itf elf  equally  on  all  fides  •  that  of 
Mr.  Lemery  the  Son,  about  his  Tree  of  Mars , 
may  have  afforded  us  one  Spectacle  of  this  Philo- 
fophical  Pleafure  here  is  another  Inftance  from 
the  fame  hand.  At  firft  the  queftion  will  only  be 
about  common  Ink,  but  that  will  carry  us  to  much 
loftier  Speculations. 

The  Solution  of  Vitriol  mixed  with  the  Tincture 
of  the  Gall-Nut,  becomes  immediately  very  black, 
and  that  is  the  Ink  we  ufe  in  Writing.  Monfieur 
Lemery  conjectures,  that  as  the  Vitriol  of  which 
we  make  Ink,  is  nothing  but  Iron  diffolved  by  an 
Acid,  with  which  it  was  intimately  mixed,  and 
that  on  the  other  hand,  the  Gall-Nut  is  an  Alcali  or 
Abforbent }  that  Alcali  meeting  with  the  Acids 
which  kept  the  Iron  diffolved,  joyned  it  felf  to 
them,  and  made  them  loofen  their  hold  upon  the 
Iron,  which  thereupon  revived,  and  appeared  again 
In  its  natural  Blacknefs.  Thus  it  is  properly,  with 
Iron  that  we  write  ;  but  in  order  to  communicate 
this  ufe  to  it,  it  was  neceffary  that  It  fhould  be  firft 
divided  into  Parts  almoft  infinitely  fmall,  as  it  is  in 
Vitriol ;  and  that  after  having  been  fo  fubtily  and 
minutely  divided,  it  fhould  be  feparated  from  the 
Agent  that  had  caufed  the  Divifion,  and  which 
kept  it  concealed.  Every 
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Every  thing  concurs  to  eftablifh  this  Hypothefis 
of  Monf.  Lemery :  Of  the  five  Kinds  of  Vitriol,  that 
which  takes  its  Name  from  Cyprus  or  Hungary  is 
only  one,  whofe  Foundation  is  of  Copper  where¬ 
as  the  reft  are  of  Iron  ;  and  that  Vitriol  is  the  only 
one  that  does  not  make  Ink.  The  Spirit  of  Vitriol, 
mixed  with  Tinfture  of  Galls  cannot  make  Ink,  be¬ 
caufe' it  has  no  longer  thofe  F  errugineous  Parts  which 
it  kept  diltolved.  The  fame  Tin-Sure  of  Galls 
mixed  with  Filings  of  Iron,  makes  Ink,  but  not  lo 
readily  as  when  it  adfs  upon  a  Solution  of  Vitriol  j 
becaufe  in  fuch  a  Solution  it  finds  the  Iron  divided 
as  much  as  it  Ihould  be,  whereas  it  is  obliged  it 
felf  to  divide  that  which  is  the  Filings.  It  makes 
Ink  with  the  Diffolutions  of  Iron  by  the  Spirits  of 
Salt,  Nitre,  Sulphur,  Alom  and  Vinegar,  as  well 
as  with  the  Diffolution  of  Iron  by  the  Spirit  of  Vi¬ 
triol.  If  after  your  Ink  is  made,  you  throw  into 
it  a  few  drops  of  the  Spirit  of  Vitriol,  the  Blacknefs 
will  difappear,  becaufe  the  Iron  does  re-unite  it  felf 
to  a  new  Acid,  and  becomes  Vitriol  again.  By  the 
fame  Reafon  Acids  will  fetch  out  the  Spots  of  Ink. 

If  Alcali' $  or  AbJ orients,  fuch  as  Chalk-Water, 
Spirit  of  Sal  Ammoniac ,  Oil  of  Tartar,  do*  not 
make  Ink  with  Vitriol  as  well  as  the  Tin-Sure  of 
Galls,  Monfieur  Lemery  anfwers,  that  the  former 
are  united  to  the  Acid  that  keeps  the  Iron  dilfolved, 
but  does  not  feparate  it  from  the  Iron,  as  the  Gall- 
Nut  does:,  and  why  does  this  latter  releafe  the  Iron 
from  its  Acid?  It  is  becaufe  it  is  Sulphurious,  and 
confequently  is  more  Aftive,  whereas  the  other  Ab¬ 
sorbents  are  more  Saline  and  Earthy :  And  that 
which  proves  this  Opinion  is,  that  if  one  animates 
them  by  the  addition  of  fome  Sulphur,  they  become 
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fit  for  making  Ink.  Iron  was  the  Alcali  impreg¬ 
nated  with  the  Acid  of  Vitriol,  and  as  Iron  is  al¬ 
ways  very  Sulphurious,  another  Alcali  muft  not 

be  lefs  fo,  in  order  to  deliver  it  from  the  Power 
of  its  Acid , 

If  the  Iron  when  feparated  from  its  Acid  is  not 
precipitated  to  the  bottom  of  the  Liquor,  as  it 
happens  to  other  Metals,  abandon’d  by  their  Dif- 
folvents,  the  reafon  is,  becaufe  it  is  not  lb  heavy  i 
and  befides  the  Tinfture  of  Galls  being  Sulphuri¬ 
ous,  does  by  its  Vifcofity  bear  it  up}  to  confirm 
which  Notion,  Monfieur  Lemery  has  found  that 
other  Matters  which  fuffer’d  Iron  to  fink,  would 

fuftain  it  when  any  vifcous  Subftance  was  mixed 
with  it. 

Thus  you  have  the  whole  Mechanifm  of  Ink 
amply  Explained,  and  curioufly  Traced  even  to 
its  fmalleft  Dependencies  }  from  thence  Monfieur 
Lemery  pafles  to  Obfervations  and  Reflections  more 
neceflary  and  profitable. 

Vitriol  taken  inwardly,  is  of  great  ufe  in  Phyfick, 
but  it  is  that  of  which  the  Ground  is  Iron }  for  if 
the  Copper  fhould  predominate,  it  might  be  very 
dangerous.  The  Blacknefs  which  a  Solution  of 
Vitriol  will  receive  from  Galls,  and  the  different 
degrees  of  that  Blacknefs,  will  make  you  difcover 
whether  it  contains  Iron,  or  whether  there  be  any 
mixture  of  Copper  in  it. 

Monfieur  Lemery  has  found  by  various  Trials 
that  the  Vegetables  that  are  reckon’d  among  aftrin- 
gent  Medicines,  fuch  as  the  Sumac,  the  Barkof 
Grenada ,  \htBalauJles,  &c.  are  proper  as  well  as 
Galls  to  make  Ink  :  That  the  Purgatives,  fuch  as 
Senna ,  Manna,  Jolap,  Agaric,  £tc.  make  none  5 
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and  laftly,  that  the  Purgatives  which  like  Rhu¬ 
barb,  and  the  Mirabolans,  bind  and  ftrengthen, 
after  having  purged  can  make  Ink  ;  from  whence 
there  follows  a  very  fure  and  eafie  manner  of  try¬ 
ing  the  Qualities  of  a  Vegetable,  with  which  one 
is  not  acquainted. 


A  Second  Differ tati on  upon  the  Nature  of  Iron. 

[  See  Page  3 17-  ] 
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T  is  good  that  there  Ihould  be  Difputes 
fometimes  among  the  Members  of  the 
Academy,  and  may  be  they  happen  but 
too  feldom.  The  particular  Interejl  one  has 
to  fupport  what  one  has  once  laid  down ,  animates 
and  warms  the  Love  onebears  in  general  to  Truth* 
We  have  feen  in  the  Hiftory  of  1704,  that 
from  a  Mixture  of  Sulphur,  or  other  inflameable 
Matter,  from  a  Vitriolick,  Salt  and  from  an  Earth, 
Monf.  Geoffroy  has  been  able  to  produce  Iron.  In 
one  of  his  Operations,  Clay  furnifhed  him  with  a 
vitriolic  Acid,  as  well  as  with  Earth,  and  Linfeed- 
Oil  was  inftead  of  Sulphury  in  another  the  Oil 
of  Vitriol  provided  the  Acid,  the  Oil  of  Tur¬ 
pentine  the  Sulphur,  and  both  of  ’em  the  Earth.’ 
As  he  had  obferved  that  there  are  always  found 
fome  Particles  of  Iron  in  the  calcin’d  Allies  of 
Plants,  he  believed  that  this  Metal  might  alfo  be 
there  formed  by  the  Re-union  of  the  three  fame 
Principles  j  and  to  allure  himfelf  whether  this 
Effeft  was  necelfary  and  infallible,  he  put  the  fol¬ 
lowing  Qiieftion  to  the  Chymifts  inNthe  Year 

1705, 
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1705,  Whether  it  was  pojfible  to  find  any  Afioes  of 
Plants  without  Iron  t 

Monf.  Letnery,  the  Son,  was  of  Opinion  that  the 
Iron  contained  in  the  Allies  of  Plants,  was  not 
there  formed  by  Calcination,  but  that  it  had  really 
been  before  in  the  Plants  themfelves,  and  afcended 
into  their  VeiTels  with  the  Juices  of  the  Earth  : 
That  led  him  to  the  Difcovery  of  his  Tree  of  Mars j 
mention  whereof  has  been  made  already  both  in 
the  Hiftory  of  1706,  and  alfo  in  that  of  the  pre- 
fent  Year. 

He  ftill  Hands  by  his  firlt  Opinion,  that  all  the 
Matters  from  whence  Monf.  Geoffroy  extraded  Iron 
did  really  contain  it.  It  is  found,  and  it  is  not 
material  whether  is  be  in  a  great  or  a  fmall  Quan¬ 
tity,  not  only  in  Clay  from  whence  it  is  vifibly 
attraded  by  a  Knife  touched  with  a  Loadftone  } 
not  only  in  the  Oil  of  Vitriol,  which  proceeds 
from  a  Mineral  whofe  Foundation  is  Iron  but 
like  wife  where  one  would  leaft  have  fought  for  it, 
in  Linfeed-Oil,  in  that  of  Turpentine,  fweet  Al¬ 
monds  and  Olives  and  he  relates  the  Operations, 
whereby  he  reduces  thefe  Oils  to  an  Earth ,  in 
which  Iron  is  found. 

Monf.  Geoffroy  anfwers,  that  what  Method  fo- 
ever  is  taken  to  extrad  Iron  from  Clay,  one  (hall 
find  infinitely  lefs  of  it  there  alone,  than  when 
one  has  mixed  it  with  Linfeed-Oil,  and  that  con- 
fequently,  *tis  the  mixture  that  produces  Iron; 
that  as  for  the  feveral  Oils  he  mentions,  it  is  Cer¬ 
tain  they  are  not  Ample  Subftances,  but  Bodies 
compounded  of  an  Earth,  an  Acid,  and  of  fulphu- 
reous  and  inflameable  Parts,  which  are  exadly  the 
three  Principles  that  he  requires  to  the  Formation 

of 


upon  the  Nature  of  Iron;  347 

of  Iron  *,  and  that  according  to  all  Appearances, 
thefe  three  Principles  fcatter’d  throughout  the 
mixed  Bodies,  are  reunited  by  Monfieur  Lemerj  s 
Operations.  j  ,  ' 

From  this  Anfwer  of  Monf.  Geoffroy 9  it  folbws 
that  the  vegetable  Matters  contain  the  Principles 
of  Minerals  *,  and  he  adopts  that  Confluence, 
which,  tho5  Paradoxical,  is  yet  confident  enough 
with  the  great  Uniformity  of  Nature.  He  is  like- 
wife  obliged  not  to  allow  Mercury  to  be  a  Principle 
of  Iron  j  which,  however,  commonly  partes  for  the 
Foundation  of  all  Metals.  He  even  hints  that  it 
is  poffible  there  is  nothing  of  Mercury  in  any  of 
them  j  and  that  Sulphur,  Acid  and  Earth  are  fuf- 
ficient.  Their  different  Dofes,  their  Union  more 
or  lefs  ftrong,  their  different  Manners  of  uniting 
themfeves  would  folve  all.  Monf.  Geoff roy  (hews 
by  feveral  curious  Experiments,  that  Iron,  Copper, 
Lead  and  Tinn,  diverted  of  their  Sulphur  and  re¬ 
duced  to  an  Earth,  which  may  be  vitrifyed  either 
by  a  great  Fire  or  by  the  Burning-Glafs,  do  refume 
their  metallick  Forms,  when  one  reftores  to  them 
a  Sulphur  even  vegetable.  As  for  Gold  and  Silver, 
the  Experiments  made  by  the  Burning-Glafs  do 
diffidently  demonftrate  their  Sulphur  \  but  when 
they  have  been  once  reduced  to  an  Earth  or  vitri¬ 
fyed,  the  Chymifts  have  not  hitherto  been  able  to 
bring  them  back  to  their  former  State,  by  the  ad¬ 
dition  of  fome  new  Sulphur  }  however  there  is  no 
reafon  yet  to  defpair  of  it,  and  if  they  could  fuc- 
ceed,  we  fhould  be  fure  that  Mercury  does  not  enter 
into  their  Compofition,  no  more  than  into  that 
of  the  Imperfed  Metals  ,  and  that  for  the  artificial 
Produdion  of  the  two  perfed  Metals,  one  need 

Z  only 
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only  know  what  are  the  Earths  proper  and  pe¬ 
culiar  to  each  one ;  fince  by  the  union  of  fome  Sul¬ 
phur,  they  would  become  a  Metal,  juft  as  Clay, 
according  to  Monf.  Geoffrey ,  becomes  Iron. 

Thus  far  has  this  artificial  Iron  exalted  the  No¬ 
tions  and  Hopes  of  its  Author  \  but  it  muft  be 
owned,  they  are  as  yet  no  more  than  bare  Notions 
and  Hopes ;  many  Difficulties  ftill  remain  to  be 
furmo, unted. 

To  return  to  the  exad  Point  of  the  Queftion 
that  lies  between  Monf.  Eemery  and  Monf.  Geof¬ 
frey  :  It  is  pretended  by  the  former,  that  even  tho’ 
the  latter  ffiould  have  really  made  Iron,  he  could 
not  infer  from  thence,  that  the  Iron  of  the  Allies 
of  Plants  did  not  really  exift  in  the  Plants  j  and 
that  it  is  only  an  effed  of  Calcination  :  For  when 
one  Analyzes  Vitriol,  one  finds  Iron  in  it,  but  can 
one  fay  that  that  Iron  is  an  effed  of  the  Analyfis 
and  of  the  Fire  ?  Surely  no  j  fince  in  compofing 
Artificial  Vitriol  exaftly  like  the  Natural,  Iron  is 
adually  ufed  in  it,  which  is  extraded  likewife  by 
the  Analyfis,  tho’  it  difappeared  in  the  Mixture. 
Monf.  Lemery  promifes  Anfwers  yet  more  precife 
to  Monf.  Geoffroy' s  Syftem  }  but  Anfwers  that 
one  founds  upon  Fa&s  and  Experiments ,  require 
a  little  more  time  than  thofe  that  depend  upon 
turns  of  Ingenuity. 
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Upon  Mushrooms. 

!  H  E  Moderns,  whether  by  the  help  of 

;  ||_T  gg  the  Microfcope,  or  by  a  certain  exa&nefs 
i  sf^gg^ll  'n  their  Enquiries,  which  is  aimoft  as 
peculiar  to  them,  as  the  Microfcope  it 
\  *e have  difcover’d  the  Seeds  of  feveral  Plants, 
f  which  were  formerly  fuppofed  to  have  had  none’ 
;  luch  as,  for  inftance,  thofe  of  the  Fern ,  of  the 
Folypode,  dec.  thefe  Seeds  are  fo  fmall,  or  fo 
3  strangely  placed,  that  they  are  not  to  be  diftin- 
|  §Uihied  by  the  naked  Eye,  or  if  they  be  feen,  may 
■  be  eafily  mi  fra  ken  for  fomething  elfe. 

.  We  a.re  Eill  in  the  fame  Cafe  with  the  Ancients 
•  t0  Mujhrootns  and  fome  other  Plants. 

<  ;Vhat  Muftry  foever  has  been  ufed,  what  Hints 
i  loever  given  that  the  Seed  may  be  conceal’d  in 
I ,  e  “arts  where  one  does  not  naturally  think  to 
i  look  for  them,  we  have  not  yet  been  able  to  find 
any  of  them.  The  Culture  even  of  Mulhrooms 

'toi  r  -Vem  t0  confirm  us  rhat  they  have  none. 
vMonf.  Tournefort  has  given  a  very  exad,  Inftru- 

[ttive,  and  particular  Account  of  them,  and  it  is  fo 

rmuch  the  more  Curious,  as  it  augments  the  Won- 

[derfulnefs  of  their  Production.  In  general  they 

clpnng  from  the  Dunghil,  and  efpecially  from  fuch 

ER-aru  1r3<^e  t^le  Excrements  of  Horfes  ^  the 
al1. of  ’em  may  be  reduced  to  that.  But 
Tin  ^e3at‘on  is  there  between  fuch  Dung  and 
[Mulhrooms  ?  What  Venue  has  the  one  to  produce 
itne  other  ?  One  might  as  well  believe  with  the 

Z  2  Ancients 
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Ancients  therefore,  that  the  Carkafs  of  an  Ox 
bein^  corrupted  produces  Bees  ^  that  the  lpinal 
Marrow  of  a  dead  Man,  being  a  good  while  ex- 
pofed  to  a  very  hot  Sun,  is  turned  into  a  Ser¬ 
pent,  &c.  for  thefe  Metamorphofes  fo  remote  and 
fo  improbable,  are  not  more  fo,  than  that  of  Horfe- 

dung  and  Mulhrooms.  .  .  .  , 

But  we  mult  return  to  fome  certain  Principles 

Philofophical  and  Rigorous,  which  may  fet  bounds 
to  meer  Poffibilities,  too  uncertain  and  too  inde¬ 
finite,  When  we  confider  how  complicate  the 
Struaure  of  a  Plant  is,  and  how  delicately  com- 
pofed  it  is  wholly  unconceivable,  that  it  Ihould 
refult  from  a  fortuitous  Concourfe  of  fome  Juices 
differently  agitated.  It  is  alfo  as  little  to  be  con¬ 
ceived  that  this  fortuitous  Concourfe  Ihould  at  the 
fame  time  be  both  fo  Regular  as.  always  to  pro¬ 
duce  in  the  fame  Kind  an  Infinity  of  P  ants  per- 
feftlv  alike,  and  fo  limited,  in  fp.ght  of  the  infinite 
extent  that  Chance  ought  to  have,  as  never  to  pro- 
duce  any  Kind  that  had  till  then  been  utterly  tin 
known.  Befides,  as  foon  as  one  can  perceive  the. 
fmalleft  Part  of  a  fpringing  Plant,  we  fee  it  already 
quite  formed,  and  are  fenfible  that  it  does  nothing 
more  afterwards  but  unfold  it  felf  and  mcreafe  ,  a 
certain  Token  that  nothing  more  has  happen  d  to 
it  from  the  firft  inftant  of  its  Birth  •,  for  could  it  be, 
the  Time  wherein  we  begin  to  fee  it,  that  fo  hid¬ 
den!  v  changes  the  whole  manner  of  Nature  s  Ope- 
•  ration  ?  In  fhort,  the  Number  of  Plants  that  are 
allowed  certainly  to  have  Seeds,  and  that  do  fpnn| 
from  thence,  is  incomparably  the  greate  ,  an  ^ 
is  a  very  ftrong  Philofophical  Prejudice  in  favou. 
'  -"the  reftj  or  to  fpeak  more  properly,  t 
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much  more  than  a  Prejudice.  It  the  Ancients  had 
confider’d  all  thefe  Things,  they  would  not  fo 
eafiiy  have  believed  that  there  are  any  i  tents 
without  Seed. 

We  fliould  be  ftill  lefs  excisable  than  they,  it 
we  fliould  think  like  ’em  *,  we  I  fay,  to  whom  the 
Number  of  Plants  that  have  no  vifible  Seeds  is 
much  fmaller.  We  may  then  aflert  witnout  fear, 
that  they  all  have  ,  and  allure  our  felves  that  if  our 
Experience  can  ever  go  fo  far  as  to  unravel  the 

Fad,  we  fliall  be  juftified  by  it. 

But  it  is  moft  certain,  that  the  Seeds  of  Plants 

cannot  be  difcloled  every  where  }  they  mu  ft  meet 
with  certain  Juices,  proper  to  penetrate  tneir  Co¬ 
verings  or  Skins  in  the  firffc  place,  next  there  mint 
be  a  Fermentation  excited  by  the  faid  Juices,  which 
is  the  chief  Principle  in  the  unfolding  or  opening 
of  the  little  Plant,  and  laft  of  all  thofe  Juices 
muft  join  themfelves,  and  augment  tlie  little  parts 
of  the  Plants.  From  thence  proceeds  the  infinite 
Diverfity  between  the  Places  that  produce  and  nou- 
rifti  different  Plants.  There  are  feme  that  are  not 
produced  but  upon  other  particular  Plants,  of  which 
the  Trunk,  or  the  Bark,  or  the  Roots  have  alone 
the  Juice  that  is  agreeable  to  them.  What  Mon- 
fieur  T our ne fort  has  heard  from  Meflieurs  Mery 
and  Lemery ,  is  yet  more  furpriziiig  :  There  are  a 
kind  of  Mulhrooms  that  grow  upon  the  Bands  and 
Plaifters  applied  to  the  Wounds  and  Sores  of  the 
Sick- men  in  the  Hofpital  called  L  Hotel-Dten* 
After  this,  no  body  will  wonder  that  Horfe-clung 
prepared,  as  Monf.  Tournefort  mentions,  fhouldi 
be  a  kind  of  Soil  or  Bed  capable  of  bringing  forth 
the  ordinary  Mulhrooms. 


It  follows  from  thence,  that  the  Seeds  of  Mufh- 
rooms  trrnft  be  fcatter’d  in  a  pretty  large  Quan¬ 
tity  in  an  infinite  Number  of  places  where  they 
never  appear,  and  indeed  over  all  the  Earth,  by 
Confequence  likewise  the  invifible  Seeds  of  a  great 
Number  of  other  Plants.  It  mu  ft  be  owned  that 
the  Imagination  is  (hocked  at  firft  with  the  Confi- 
deration  of  fuch  a  prodigious  Multitude  of  different 
Seeds,  fowed  every  where  indifferently,  and  in  an 
infinity  of  places  in  vain  too ,  and  yet  when  one 
comes  to  weigh  the  Matter,  one  muft  allow  it. 
From  whence  come  otherwise  the  marfhy  Plants 
that  are  found  in  Lands  turned  to  Fenns  and 
Marfhes,  and  which  never  appeared  therebefore  ? 
From  whence  come  thofe  new  Plants  that  other  Ac¬ 
cidents  feem  to  have  produced  fometimes  in  certain 
places  j  for  inftance,  the  black  Poppies  that  grow 
in  the  burnt  Grounds  in  Languedoc,  in  Provence, 
and  in  the  Iiles  of  the  Archipelago,  and  which  are 
feen  no  more  the  following  Years  ?  From  whence 
that  great  Quantity  of  ErjJimum  latifolium  majus 
glahrum ,  which  appeared  after  the  Fire  of  London 
upon  more  than  200  Acres  of  Ground  where  that 
happen’d,  &c  .<?  Thefe  Kinds  of  Fads,  and  many 
others,  which  one  might  aliedge  equally  incon- 
teftable,  prove  at  the  fame '  Time  both  the  great 
multitude  of  Seeds  fcatter’d  every  where,  and  the 
ivant  of  certain  Circumftances  to  make  them  ap¬ 
pear.  '  • '  -  ; 

This  Syftem  is  fo  much  the  more  probable ; 
Firft,  becaufe  it  is  now  certain  that  thofe  Plants 
which  were  thought  to  have  had  no  Seeds,  are  now 
found  feme  of  ’em  to  have  moft  of  all.  Secondly, 
that  thefe  little  Seeds  may  be  more  eafily  tranf- 
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ported  into  an  infinite  number  of  Places  by  a  thou- 
fand  different  Chances.  And,  Thirdly,  By  reafon 
of  their  extream  Smallnefs,  they  are  the  better 
fecured  from  external  Injuries,  and  are  longer  pre- 
ferved  without  any  Alteration.  One  may  add, 
that  by  the  fame  reafon,  they  are  more  nice  in  the 
Choice  of  the  Juices,  by  which  they  are  to  be  un¬ 
folded,  and  ftand  in  need  of  more  particular  and 
uncommon  Circum  fiances.  :  " 

If  to  this  Speculation  upon  the  invifible  Seeds 
of  Plants  we  joyn  that  of  the  invifible  Eggs  of 
Infefts,  which  is  exadly  parallel,  the  Earth  will 
be  found  fullof  an  inconceivable  number  of  Vege¬ 
tables  and  Animals  already  perfeftly  formed  and 
defigned  in  Miniature,  and  which  only  flay  for 
certain  favourable  Accidents  to  appear  in  full  length  , 
and  one  may  guefs ,  thtf  yet  very  imperfeBly ,  how 
rich  that  Hand  mufi  he  which  has  fomn  them  all  in 
fo  great  a  Profufion . 
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S  Efides  the  Refemblance  that  there  is  be- 
f  $  tween  Vegetables  and  Animals  by  their 
Seeds  and  Eggs,  they  have  fill  another , 
and  that  a  pretty  perfeB  one  too ,  by  the 
Liquors  and  Juices  that  nourifi  'em,  and  a  certain 
ge?ieral  Plan  of  Structure  is  fo  analogous  to  each  of 
'em,  that  one  is  almofi  tempted  to  think  that  Ve¬ 
getables  are  Animals y  wanting  only  Senfztion  and 
voluntary  Motion,  •  J  - 


Z  4  Monf. 
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Monf.  Reneaume  has  communicated  fome  Obfer- 
vatiqns  upon  the  nourifhing  Juice  of  Plants,  and 
particularly  concerning  the  Tranfpiration  thereof. 
If  is  above  160  Years  that  two  Francifcan  Monks 
began  to  undeceive  the  World  about  the  Manna  of 
Calabria ,  which  was  thought  to  fall  from  Heaven, 
and  they  difcover’d  it  to  be  a  Dew  or  Moifture 
that  fweated  out  of  the  Branches  and  Leaves  of  a 
kind  of  Afli.  When  one  is  once  got  into  the  right 
Way,  one  goes  far  in  a  little  Time.  We  have  fince 
difcover’d  fucli  a  great  number  of  Plants  that  tran~ 
fpire  Juices  like  the  Manna  of  Calabria ,  that  Mon- 
fieur  Tournefort  has  caft  them  into  four  different 
Gaffes.  Firft,  Such  as  contain  a  great  deal  of  the 
Eflential  Salt  of  Plants  j  as  common  Sugar <  the 
Manna  of  Calabria, that  of  Brianfon ,  Secondly, 

Rojius ,  as  thofeof  the  Pine-tree,  Thirdly,  Gums , 
for  inftance,  Gwn-Arahick .  And  Fourthly  and 
Laftly,  the  Gum-Rofins .  We  know  that  the  difFe- 
rence  between  Rofins  and  Gums  is,  that  the  Rofins 
are  more  fulphurious,  and  the  Gums  more  watry  j 
fo  that  the  former  are  diffolved  in  Spirit  of  Wine, 
and  the  latter  in  Water.  •  The  Gum-Rofins  are 
diffolved  partly  in  Spirit  of  Wine,  and  partly  in 
;Water. 

It  may  happen  fometimes  that  Plants  grow  weak 
and  perifh  at  laid  by  a  top  great  Tranfpiration  of 
their  nourifhing  Juice,  as  Ariirpals  by  two  frequent 
and  too  abundant  Sweatings.  It  is  thus,  according 
to  Monf.  Reneaume9  s  Observation,  that  the  Nut- 
trees  in  Dauphiny  commonly  die,  after  they  are 
pver-charged  witfy  a  kind  of  Manna  which  they 
yield ,  and  for  that  reafon,  the  People  of  the  Coun¬ 
try  are  afraid  of  feeing  it  come  out  in  too  great  a 
*  .  , '' '  :  *  :  ;  Quan~ 
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Quantity.  Not,  but  that  that  Tree  has  a  great 
deal  of  the  nouriffiing  Juice  j  Monf.  Renemme 
proves  it  by  a  remarkable  Fad:,  but  both  the 
clofe  Texture  of  its  Bark  and  Leaves,  and  the  great 
Quantity  of  a  very  fleffiy  Fruit  which  it  is  to  feed, 
feem  to  demondrate  that  Nature  did  not  intend 
that  much  of  its  Sap  iliould  be  fo  unprofitably 
fpent  by  Tranfpiration. 

There  is  another  Way  by  which  Plants  lofe  their 
nourilhing  Juice,  at  lead  with  refped  to  us  and 
our  ufes :  It  is  by  diverting  it  into  young  Branches, 
inMofs  at  the  Roots  of  Plants,  in  ufelefs  Branches, 
or  in  fo  great  a  Quantity  of  Fruits,  that  in  a  few 
Years  they  are  exhauded  and  bear  no  more.  The' 
Art  of  Agriculture  has  found  the  Remedies  or 
the  neceffary  Precautions  againd  it.  It  is  to  pre¬ 
vent  both  thefe  Evils  at  once  that  they  cut  the 
Vines. 

It  has  been  already  obferved,  and  Monf.  Re - 
neawne  confirms  the  fame,  that  the  Root  is  the 
Stomach  of  the  Plant,  and  makes  the  firft  and  chief 
Preparation  of  the  Juice  \  from  thence  it  paffes, 
at  lead  for  the  greated  part,  into  the  Veffels  of 
the  Bark ,  and  there  receives  a  new  Digedion. 
The  hollow  and  rotten  Trees,  whofe  Trunk  has 
,  no  more  Wood  in  it  than  what  is  jud  fufficient  to 
fupport  the  Bark,  and  which  yet  live  and  produce, 
do  Sufficiently  prove  how  much  more  important 
the  Bark  is  than  the  woody  Parts  :  The  Leaves 
contribute  to  the  Perfedion  of  the  nourifliing  Juice, 
as  we  fee  by  the  Trees  whofe  Leaves  have  beetl 
eaten  by  Caterpillars,  and  which,  tho’  they  had 
blolTomed,  bore  no  Fruit  the  fame  Year,  or  none 
but  wither’d.  The  Adion  of  the  Air,  or  of  the 

Nitre 


Nitre  of  the  Air,  or  of  the  Dew  upon  the  Leaves 
is  very  fenfible,  by  the  Difference  of  the  Colour 
and  Taft  that  is  between  Plants  growing  in  the 
Air,  and  thofe  that  are  not  fo. 

Such  are  the  Principles  of  which  Monf.  Re¬ 
ne  aume  makes  more  particular  Applications  in  his 
Difcourfe.  The  Detail  of  Agriculture  is  of  it  felf 
very  agreeable,  and  as  all  Mankind  was  naturally 
defigned  to  that  Employment,  it  feems  that  thofe 
who  have  not  the  PraBical  part,  ought  at  leaf  to 
Study  the  Theory  thereof  with  much  pleafure. 


Upon  Thunder. 


Here  are  Chymical  Operations  performed 
T  ®  in  the  Air  as  well  as  in  our  Laboratories, 
ana  fometimes  they  are  the  fame.  Thunder 
is  nothing  but  that  Inflammation  of  which 
we  have  fpoken  in  the  Hiftory  of  1701,  occafionM 
by  the  mixture  of  a  Sulphurious  Matter  with  an 
Acid  Spirit  5  but  the  Conformity  even  of  thefe  two 
Phenomenons  may  caufe  a  Difficulty. 

The  two  proper  Matters  mix’d  together  by  a 
Chymift,  when  they  are  once  inflamed,  are  entirely 
diffipated,  and  there  cannot  be  a  new  Inflammation 
without  new  Matter.  But  we  often  fee  a  great 
Number  of  Lightnings  one  after  another  proceed¬ 
ing  out  of  the  fame  Cloud,  which  denoteas  many 
different  Inflammations  j  but  how  comes  it  to  pals 
that  when  the  inflamable  Matter  in  the  Cloud  is 
kindled^  there  happen  new  Inflammations  ? 


Monf. 
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Monf.  Homberg  thinks  that  the  fame  Matters 
which  take  fire  by  their  Union,  and  thereupon  are 
immediately  feparated,  may  be  joined  again  ar^d 
re-inflamed,  and  that  it  may  fo  happen  feveral  times 
after  one  another.  But  that  it  cannot  be  fo  upon 
the  Earth,  becaufe  as  foon  as  they  are  kindled, 
and  confequently  very  much  rarified,  the  lower 
Air  more  heavy  than  they,  preffibg  upon  them 
from  all  Parts,  raifes  them  up  into  another  Region, 
where  they  find  themfelves  in  an  Equilibrium  with 
a  finer  Air,  and  fo  are  quite  loft  as  to  us.  But  if 
thefe  fame  Matters  are  rafted  in  Vapours  from  the 
Body  of  the  Earth  by  the  A&ion  of  Heat,  they 
are  arrived  at  that  Region  of  the  Equilibrium, 
where  they  are  kindled,  and  meeting  with  no  Ail 
more  heavy  than  themfelves,  which  after  their  In¬ 
flammation  might  caufe  them  to  afcend,  they  are 
notdifperfed  at  all,  but  remain  where  they  were, 
and  may  be  joined  again,  till  a  Shower  of  Rain 
beats  them  down  upon  the  Earth,  and  cleanfes  the 
Air  of  them. 

This  Solution  is  fo  much  the  more  probable,  as 
it  is  founded  upon  the  felf-fame  Operation  by  which 
Thunder  is  reprefented.  If  inftead  of  pouring  Spi¬ 
rit  of  Nitre  as  quick  as  you  can  upon  eflentiai  Oil, 
which  produces  a  fudden  Inflammation,  one  pours 
it  drop  by  drop,  there  is  only  produced  an  Effer- 
vefcence  without  Inflammation,  and  the  mixture 
of  the  two  Liquors  becomes  a  Refill,  which  being 
put  into  a  Glafs,  and  diftili’d  by  degrees,  renders 
the  Acid  and  the  Oil,  of  which  it  was  formed. 
This  Acid  and  Oil  are  ftill  capable  either  to  be 
inflamed  by  their  Unioft,  or  of  producing  a  new 
Rofin,  which  will  undergo  the  fame  Operation  as 

often 


often  as  you  pleafe.  The  Fire  of  the  Diftillation 
does  here  make  the  fame  Separation  of  the  Matters 
as  the  Flame  would  have  done,  if  you  had  fuffer’d 
them  to  kindle  j  and  confequently  it  appears,  that 
if  tliey  did  not  efcape  us,  they  might  as  well  pro¬ 
duce  a  new  Flame  as  a  new  Rofin  by  their  Re¬ 
union. 

As  at  every  inftant,  when  a  Flalh  of  Lightning 
ftrikes  our  Eyes,  there  is  a  pretty  large  Quantity 
of  Matter  inflamed,  it  may  happen  according  to 
Monf.  Homberg,  that  all  thefe  repeated  Inflam¬ 
mations  may  give  a  certain  determination  of  mo¬ 
tion  to  the  Air,  and  produce  fome  of  the  variable 
Winds  that  arife  indifferently  from  all  the  Points 
of  the  Horizon,  and  are  the  only  ones  we  know 
in  our  Temperate  Climates. 

From  thence  it  is  perhaps  that  we  have  more 
South  thon  North  Winds,  there  being  always 
much  Thunder  between  the  Tropicks.  This  is 
certain,  that  this  Notion  does  pretty  well  explain 
why  our  Winds  blow  by  fnatches,  the  Light¬ 
nings  follow  one  another  pretty  clofe,  and  each 
makes  a  diftintt  Effort.  If  we  were  fure  that 
the  Trade-winds  blew  more  continued,  it  would 
be  a  Confirmation  of  this  Hypothefis. 
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Upon  a  W  o  r  m  that  came  out  of  the  N  o  s  e. 


Woman  of  a  very  good  Conftitution, 
and  who  never  knew  what  it  Was  to 
have  the  Head-ach,  about  the  Age  of 
=  6  began  to  feel  a  fettled  Pam  at  the 

•J'  1  wt.  (1/10  noor 


'S^Sofher  forehead,  on  the  right  fide  neat 
the  Nofe  :  This  Pam,  which  at  ftrlt  took  up  but  a 
fmall  fpace,  extended  it  felf  by  little 
far  as  the  Temples  on  the  fame  fide ,  and  whereas 
at  firft  it  had  gieat  Intermiffions,  at  the  end  of  two 
Years,  it  became  almoit  Continual,  being  attended 
with  Convulfions,  and  almoft  perpetual  Wakings; 
and  at  laft  it  was  fb  violent  that  the  Patient  was 
2  or  3  times  at  Death’s  Door,  and  quite  deprived 
of  Senfe  in  the  great  Fits.  At  the  end  of  four 
Years,  and  after  having  try’d  all  forts  of 
in  vain,  Ihe  left  them  off,  contenting  her  felfw  n 

a  regular  Courfe  of  Life,  and  taking  Snuff  by  the 

Nofe  which  Ihe  hoped  would  give  her  fome  hale. 

She  had  not  ufed  it  above  a  Month,  when  one 
Morning,  fneezing  pretty  ftrongly,  fte  voided  by 
her  Nofe  a  Worm,  rolled  up  in  a  Ball,  together 
with  a  little  Blood  :  She  was  very  much  frighted 
at  it,  and  cured  the  fame  Moment.  At  once  fhe 
perceived  that  long  and  cruel  Pain  to  ceafe’  a‘ 
the  only  Token  that  remained  of  lt  was  her  No  e 
bled  for  i  or  3  Days  together.  Her  Mind  was 
likewife  as  free  as  it  had  been  before  her  lllnefs. 
Monf.  Littres,  to  whom  we  are  beholden  for  this 
Account,  took  care  to  be  exadly  informed  ot  all 
thefe  Fads  as  well  as  of  the  following.  Anc 
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The  Worm  was  alive,  and  was  fix  Inches  Ions 
when  he  ftretched  himfelf  out  as  Jong  as  he  could5 
and  but  omy  two  when  he  folded  himfelf  up  en 

Mg-zag,  or  m  the  Figure  in  which  the  Soldiers 
make  Trenches  before  a  Town  they  Befiege 
which  wash.s  moft  ufual  Figure  :  He  was  two 
Lines  in  breadth,  and  one  and  a  half' in  thick- 
nefs  m  the  biggeft  part  of  his  Body,  which  was 
towards  the  Middle  :  His  Colour  was  of  clear 
t^ottee  ,  he  was  convex  above  and  flat  below,  co¬ 
ver  d  throughout,  except  at  the  Head,  with  annu- 

W  /"vrt  I  /-\/n  ^  X  j  1  f  _ 


*  .  ^  vwu  ircau,  Willi  ctlllJU- 

iaty  or  rangy  Scales  of  the  largenefs  of  a  Line, 
?nd:  all  of  them  feparated  from  each  other  by 
httle  Intervals,  from  each  of  which  there  came 
|,ut;  as  well  on  the  right  as  on  the  left  fide  5 6 
Legs  of  the  length  of  a  Line,  and  ofthebignefs 

°,  *  J1air  °ne’s  Head :  By  which  it  appears, 
that  this  Vv  orm  was  of  the  Kind  of  thofe  we  call 

Centipedes.  The  Head  was  of  about  the  Length 
ot  two  Lines  }  one  might  eafily  diftinguilh  in  it 
two  Eyes,  two  Horns,  a  Pincher  made  of  two 
Branches  that  were  more  remote  from  each  other 
at  the  Root  than  towards  their  Extremity,  and  a 
Mouth  between  thefe  two  Branches  y  the  Tail 
was  armed  with  two  kinds  of  equal  Stings  longer 
and  bigger  than  the  Legs  j  it  was  put  into  a  little 
empty  Glafs  Bottle,  where  it  was  found  alive  18 
Mours  afterwards}  then  they  poured  fome  Brandy  up- 
°n  it,  not  withftanding  which  it  ftill  lived  2  or?  Hours. 

,  Seat  of  the  Pain  which  the  Woman 
lelt,  lufficieritly  denotes  that  the  Worm  muft  have 
been  in  a  Cavity  called  Sinus  Frontalis ,  which  is  in 
the  Os  Coronale  Under  the  Eye-brow  }  that  Cavity 
is  about  2  Inches  long,  and  between  8  and  10 

Lines 
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Lines  in  Breadth,  and  confequently  able  to  contain 
the  Animal  as  it  was  rolled  up.  It  feems  by  the 
inclination  he  had  to  refume  fiich  a  Figure  that 
he  mud  have  been  accuftomed  to  it. 

There  is  between  the  Sinus  Frontalis  and  the 
Noftrii  a  Hole  of  Communication,  by  which  the 
laid  Shuts  receives  Air  every  moment  one  refpiresy 
and  a  ftrong  Refpiration  might  have  iuckt  in  with 
the  Air  the  invifible  Egg  in  which  this  Worm  was 
inclofed :  The  fame  Egg  might  likewife  have  en¬ 
ter’d  by  the  Mouth  with  fomeFood,  and  followed 
the  long  and  winding  Road  of  the  Circulation  of 
the  Blood  ;  but  however,  it  is  certain  that  the  Ani¬ 
mal  could  come  out  no  other  way  but  by  the 
Paffage  before-mentioned.  It  is  true  the  Diameter 
thereof  was  lefler  than  that  of  the  Body  of  the  Ani¬ 
mal  i  but  as  this  Hole  is  immediately  formed  by  a 
Membrane,  he  might  dilate  it  by  little  and  little, 
when  lie  attempted  to  get  out,  and  the  drops  of 
Blood  that  followed  do  even  fhew  that  he  tore  it  a 
little.  1: 

The  Egg  had  found  in  the  Sinus  Frontalis  the 
Heat,  Moifture,  Limpha?,  in  a  word,  every  thing 
that  was  necelTary  for  Hatching  it  and  the  Ani¬ 
mal  every  thing  he  wanted  for  his  Subftance, 
and  for  fuch  an  Increafe  to  which  probabiy  he 
would  not  have  attained  if  he  had  been  upon  the 
Earth,  where  he  would  neither  have  been  fo  well 
fed,  nor  fecured  from  abundance  of  Accidents, 
which  hardly  allow  four  Years  Life  to  all  thefe 
forts  of  Worms.  At  every  motion  it  made,  it  mult 
have  occafioned,  in  the  delicate  Membrane  that  lines 
the  Sinus  Frontalis ,  an  Irritation  fo  much  the  more 
dreadful,  as  with  his  2  Horns,  and  his  -  2 

Stings 


2  A  Thilo/ophical  Difcourfe 

Stings,  and  his  1 1 2  Legs,  it  fhook,  and,  as  I  may 
fay,  affaulted  in  particular  each  little  nervous  Fibre 
of  the  Membrane  •,  and  the  ftronger  and  bigger  the 
the  Worm  grew,  the  more  violent  and  insupport¬ 
able  muft  have  been  the  Pain.  The  bignefs  of  the 
Animal,  which  made  his  Lodging  fo  inconvenient 
for  him,  and  probably  too  the  fmell  of  the  Snuff, 
which  was  difagreeable  to  him,  as  it  is  to  a  great 
number  of  other  Infeds,  made  him  feek  for  Means 
of  getting  out. 

The  Symptoms  which  the  Patient  had,  might 
pretty  eafilycaufethe  like  Accident  to  be  difcover’d, 
in  which  cafe,  Monfieur  Littre  is  of  opinion,  that 
the  Inflammation  of  the  Membrane  abovemention’d 
muft  be  forthwith  prevented  by  the  ordinary  Means 
that  are  ufed  in  Inflammations  j  the  next  thing  to 
be  done  is  to  come  at  the  Worm,  which  one  may 
do  both  by  the  Internal  Medicines  that  are  ufed 
againft  Worms,  and  at  the  fame  time  by  Exter¬ 
nal  Remedies,  fince  the  Worm  was  within  their 
reach  too.  One  may  already  prefume  that  Tobacco 
is  good,  but  befldes  that.  People  may  ftrongly 
draw  in  at  the  Nofe  lharp  or  acid  Juices,  fuch  as 
may  be  found  moft  capable  of  difturbing  the  Ani¬ 
mal.  Monfieur  Littre  believes  that  nothing  would 
foonerkill  it  than  Oil,  becaufe  that  is  known  to  de¬ 
prive  Infefts  of  Refpiration,  by  flopping  all  the  Ori¬ 
fices  of  their  Trachea' s. 

LaJUy,  If  none  of  thefe  ways  fucceed  one  muft 
come  to  a  Chirurgical  Operation,  which  he  afi'ures 
us  would  neither  be  dangerous  nor  difficult  upon 
the  Os  Coronale.  What  I)  if  orders  does  an  Atome 
caufe  in  the  Machine  of  the  Humane  Body  !  even  to 
the  overturning  of  our  Reafon  it  felf. 
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M/wh  the  Cures  made  by  Burnings. 

Ere  is  another  inftance  of  violent  Head- 
13  @  achs,  which  have  been  as  fuddenly  and 
unexpeftedly  cured.  A  Lady  of  35 
Years,  and  of  a  good  Conftitution,  was 
troubled  with  continual  Head-achs,  with  Redouble- 
ments  that  feized  her  regularly  one  in  8  or  to 
Days,  and  lafted  10  or  12  Hours  at  a  time,  fo  vio¬ 
lently,  that  fhe  was  fometimes  quite  ftupified  with 
them,  and  fometimes  raving  Mad.  The  Seat  of 
the  Pain  was  chiefly  in  the  fore-part  of  the  Head, 
and  in  the  Eyes,  which  thereupon  became  very  red, 
and  fparkling.  The  great  Fits  were  attended  with 
Retchings,  and  always  ended  in  Vomiting  abun¬ 
dance  of  a  white  infipid  Matter,  and  a  green  and 
very  bitter  Water,  which  came  laft  of  all.  At 
thofe  times  fhe  could  take  no  kind  of  Food,  other- 
wife  her  Stomach  was  very  good,  nor  did  (he  grow 
Lean,  notwithftanding  the  long  continuance  of  fo 
uneafy  a  Condition. 

Monfieur  Homberg  made  ufe  of  all  fort  of  Re¬ 
medies  for  the  fpace  of  three  Y  ears,  but  in  vain. 
Opium  alone  did  forfome  Hours  fufpend  the  ordi¬ 
nary  Pains  of  her  Head,  but  had  no  effeft  upon  the 
Redoublemen  ts. 

One  Evening  when  (he  felt  one  of  thofe  Fits 
coming  upon  her  as  fhe  was  going  to  Bed,  fhe  had 
a  mind  to  feefirft  whether  her  Eyes  were  very  red, 
and  whilft  (he  looked  in  a  little  Pocket  Clafs,  a 
Wax-Candle  that  (he  held  in  her  Hand  fired  her 
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Night-Cloaths  that  were  of  thick  Muflin  ,  fhe  did 
not  perceive  it  immediately,  and  happen’d  to  be  all 
alone.  She  burnt  all  her  Forehead,  and  part  of 
the  Top  of  her  Head  before  any  Body  could  come 
to  her  Afliftanee.  Monfieur  Homberg ,  who  was 
prefently  fent  for,  caufed  her  to  be  Blooded  that 
inftant,  and  the  Burn  to  be  dreffed  as  in  like  Cafes, 
the  Pain  whereof  was  flopp’d  in  a  few  Hours,  but 
the  great  Fit,  which  file  expeded,  came  not  at 
all;  even  the  ordinary  Pain  difappeared  almofl 
immediately  after,  without  any  other  Remedy  than 
the  Burn ;  and  for  thefe  four  Years,  fince  that  happy 
Accident  befel  her,  the  Lady  enjoys  perfed 
Health. 

A  Phyfician  of  Bruges  has  communicated  to 
Monfieur  Homberg  a  like  Account, of  which  he  him- 
felf  was  Witnefs.  A  Woman,  who  for  feverai 
y  ears  had  had  extraordinary  Swellings  and  Pains 
in  her  Legs,  found  Eafe  by  Bathing  them  with 
Brandy  every  Morning  and  Evening  by  a  Fire  ; 
one  time  the  Fire  by  chance  got  hold  of  the  Brandy 
with  which  fhe  had  rubbed  her  felf,  and  burnt  her 
fiightly.  She  applyed  fome  Ointment  to  the  Burn, 
and  during  the  Night  all  the  Waters  with  which 
her  Legs  and  Thighs  had  been  extreamly  fwelled, 
were  entirely  evacuated  by  Urine,  and  the  Swel¬ 
ling  returned  no  more.  What  pity  it  is  that  fuch 
Accidents  do  not  oftner  intervene  in  the  Pra&ice  of 
Phyftck  ? 

’Twas  Chance,  without  doubt, that  has  taught  this 
kind  of  Remedy  to  feverai  barbarous  Nations  that 
ufe  it  with  Succefs,  and.  perhaps  more  chearfully 
as  it  is  more  Cruel,  and  affords  them  more  Occafions 
of  {hewing  their  Courage. 

*  Monfieur 
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Monfieur  Homberg >  who  wa^  Bom  in  the  Ifland 
of  Java ,  remembers  that  when  the  People  of  that 
Country  are  troubled  with  a  certain  Cholic,  ot 
with  Belly-achs,  and  Fluxes  that  are  ufually  mor¬ 
tal,  they  cure  themfelves  by  Burning  the  Soles  of 
their  Feet  with  a  hot  Iron.  If  they  have  a  Panaris 
on  their  Fingers,  they  dip  the  Finger  that  is  af- 
feded  in  boiling  Water  leverai  times,  an  Inftant 
at  each  time  }  and  Monfieur  Homberg  himfelf,  to 
follow  in  fomething  the  Cuftom  of  his  Country, 
was  cured  of  a  Panaris  after  the  fame  manner* 
In  the  Relations  of  Travellers,  we  find  a  great 
many  other  Diftempers,  which  the  Savages  cure  by 
Burnings  }  and  without  going  fo  far,  we  our  felve^ 
upon  manyioccafions  apply  the  likeRemedy  to  Horfes0 
Hunting-Dogs,  Birds  of  Prey,  &c.  But  it  is  like-* 
wife  true,  that  our  own  Nicenefs  and  Tendernefs 
does  not  fuffer  us  to  ufe  it  upon  our  felves,  and 
makes  us  perhaps  prefer  long  Pains  to  fhort  ones. 

The  fame  Tendernefs  would  not  fuffer  us  a  long 
time  to  ufe  in  Europe  that  Moxa  or  Mofs ,  that 
the  Spaniards  brought  from  America ,  and  where* 
with  they  cured  the  Gout  by  Burning  it  upon  the 
Part  affefted.  However,  Monfieur  Homberg  has 
feen  an  Inhabitant  of  Hamburg,  who  by  this  Re¬ 
medy  was  delivered  from  his  Fits  of  the  Gout  in 
7  or  8  Days  time,  which  before  lafted  2  or  3 
Months,  and  they  returned  much  feldomer  upon 
him  afterwards. 

Monfieur  Homberg  fuppofes  that  Burnings  cure 
in  three  manners  }  either  by  putting  the  Noxious 
Humours  into  a  very  rapid  Motion,  which  makes 
them  find  out  new  Ways}  or  by  rendring  them 
Fluid  that  before  were  Vifcous,  which  comes  to 
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the  fame  effdftj  °C  by  deftroying  part  of 

the  VefTels  which  brought  them  in  too  great  an 
abundance. 


Upon  the  Generation  of  Snails. 

H  E  Philofophers  that  are  reproached  of 
Studying  with  too  much  Care  and  Ap~ 
plication  the  Nature  of  filch  contem¬ 
ptible  Animals  as  Infects ,  may  defend 
themfelves  by  only  asking  this  Quefion  :  Whether 
the  f mall  eft-  Works  that  come  out  of  the  Hands  of 
God  deferve  to  be  neglected  <?  But  thefe  fame  Works 
which  the  Common  fort  of  Mankind  are  pie afed  to 
look  upon  as  the  f  nallejf  are  even  thofe  in  which 
we  difcover  the  greatefl  Wonders  of  Mechanifm  j 
and  if  we  henceforwards  prefer  the  Enquiries  made 
into  the  Anatomy  of  Humane  Bodies ,  it  is  our  In - 
terejl  alone  that  can  bear  us  out  in  doing  it . 

if  one  examines  externally  a  Brown  Snail  of  the 
Gardens  out  of  the  time  of  its  Copulation,  and  if 
one  difeds  it  with  all  the  Care  imaginable,  one 
ihall  not  find  in  it  any  part  that  feems  to  belong  to 
Generation.  Neverthelefs,  as  we  have  already 
faid  in  the  Hiftory  of  1699,  this  Animal  is  an 
Hermaphrodite,  and  has  eonfequently,with  relation 
to  Engendring,  a  greater  Apparatus  of  Organs  than 
aVaft  number  of  other  Animals,  more  known 
and  more  ftudied.  Every  thing  that  hap  pens  to 
him  upon  this  occafion,  mult  likewife  be  of  a  very 
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particular  Nature.  We  fhali  here  give  an  Account 
of  the  Chief  of  thefe  Singularities,  without  under¬ 
taking  in  any  manner  to  explain  by  what  Mecha- 
nifm  they  are  performed.  This  Explanation 
would  be  ufelefs,  if  any  of  the  Circum  fiances  fhould 
be  omitted  that  are  in  the  DilTertation  of  Monfieur 
du  Verney ,  which  the  Author’s  Sicknefs  has  hither¬ 
to  hinder’d  from  appearing.  One  can  hardly  fee 
without  Am  aztement^  to  what  an  expence  Nature  is 
put  in  the  Formation  of  this  contemptible  Animal. 

This  kind  of  Snail  has  on  the  right  fide  of  the 
Neck  a  little  Cleft  or  Hole,  almoft  impercepible, 
which  only  leads  to  little  Conduits  or  Cavities,  and 
a  fort  of  very  winding  Inteflines  floating  in  its  Belly : 
At  the  time  of  Coition  all  that  changes  it  Form, 
and  the  Animal  becomes  almoft  metamorphofed. 
Thefe  Inteflines  are  then  thruft  from  the  bottom  of 
the  Belly  towards  the  Neck,  where  they  fwel],  and 
are  turned  and  winded,  and  finally  diipofed  and 
ranged  among  themfelves  in  fuch  a  manner,  to  ap¬ 
proach  the  Cleft  of  the  Neck,  which  is  then  very 
much  dilated  under  the  Figure  of  a  Male  and  Lei* 
male  Fart,  each  of  them  ready  to  perform  their 
Fundtions  ,  that  does  not  wholly  happen  till  after 
that  one  Snail  has  met  another,  and  by  fever ai  Pre¬ 
liminary  Motions  more  brisk,  and,  as  one  may  Cay, 
more  paffionate  than  one  fhould  expedt  in  fuch  a 
Cold  Species  of  Creatures,  they  have  put  each  other 
into  the  fame  Difpofition,  and  have  fecured  a  per¬ 
fect  Agreement. 

They  have  likewife  another  very  Angular  way 
of  arriving  at  their  Ends  with  more  Certainty,  and 
they  never  fail  to  put  it  in  Pradtice.  Together 
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with  the  Male  and  Famale  Part  there  comes  out 
likewife  by  the  Hole  above-mentioned,  a  kind  of  a 
Sting  like  a  Lance  with  4  Beards,  and  ending  in  a  very 
Iharp  and  hard  Point.  As  the  Snails  turn  towards 
each  other  the  Hole  or  Cleft  of  their  Neck,  it  hap¬ 
pens  that  when  they  are  touched  in  that  Part,  the 
Stings  prick  each  other,  and  the  Mechanifm  that 
puts  this  little  Dart  in  Motion,  is  fuch,  that  it 
abandons  at  the  fame  time  the  Part  to  which  it  is 
fattened  ,  fo  that  the  faid  Sting  either  falls  to  the 
Ground,  or  the  Snail  that  is  pricked  carries  it  away. 
Then  the  Snail  immediately  retires,  but  prefently 
after  he  rejoyns  the  other,  and  pricks  him  in  his 
turn  j  and  after  this  Reciprocal  Wounding,  the  Coi¬ 
tion  never  fails  to  be  accomplifhed  ;  whereas  all 
the  other  Preludes  may  be  without  Confequence. 
The  Sting  bearded  on  both  fides,  feems  to  be  de- 
figned  to  give  notice  to  both  the  Snails  that  they 
are  equally  ready ;  for  in  this  Hermaphroditical  Spe¬ 
cies  there  is  not,  as  in  ours,  one  Principal  and 
more  aftive  Sex,  whofe  Difpofition  alone  is  fuf- 
ficient. 

The  Snails  are  wont  to  couple  Teven  3  times, 
the  fpace  of  15  Days  being  interpofed  between 
each  time.  At  each  Coition  one  fees  a  new  Sting, 
and  Nature  is  at  the  Pains  of  producing  them  for 
a  ufe  fo  little  important  in  Appearance.  Monf, 
du  Varney  compares  this  Regeneration  with  that  of 
the  Horns  of  Stags,  and  really,  the  Proportions 
being  obferved,  thefe  Stings  feern  to  be  of  a  like 
kind  of  Subftance. 

After  the  Lanced  Sting,  follows  the  Reciprocal 
lufertion  of  the  Ma!e-parttof  each  Snail ;  and  as  they 
have  both  the  two  Organs  of  Generation  difpofed 
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in  the  fame  manner  at  the  Cleft  of  the  Neck,  it  will 
be  neceffary,  to  the  end  that  each  Organ  anfwer  to 
that  which  does  not  referable  it,  that  one  of  the 
Snails  hold  its  Head  upwards,  and  the  other  down, 
which  they  know  very  well  how  to  put  in  Pra¬ 
ctice. 

Their  Coition  lads  10 or  12  Hours:  It  produces 
in  them,  elDecially  when  it  begins,  either  a  Stupi- 
faCtion  or  a  Tranfport  that  hinders  ’em  from  giving 
any  Sign  of  Life.  They  will  not  part  from  each 
other,  do  what  you  can,  and  they  have  a  very 
good  reafon  for  it,  which  is,  the  Gland  of  the 
Male-part  fwells  to  fuch  a  degree,  that  it  can’t 
come  out  again  by  the  part  it  enter’d.  It  is  per¬ 
haps  an  Hour  in  acquiring  this  Extension,  which  it 
does  Gradatim  but  till  it  attain’d  to  it,  no  feminal 
Matter  isejeded. 

Nay,  fuch  Matter  is  not  fo  much  as  form’d  till 
then,  and  it  is  not  till  after  the  Coition  is  begun, 
that  Nature  thinks,  as  I  may  fay,  of  preparing  it, 
and  that  fhe  fets  thofe  Parts  at  Work  that  are  to  pro¬ 
vide  it.  This  Matter  has  yet  another  Particularity 
very  remarkable,  it  is  not  Liquid ,  but  of  the  Con¬ 
fidence  of  Wax,  and  puts  on  the  Figure  of  the 
Velfels  thro’  which  it  pades  ^  it  is  protrafted  by  a 
Motion  like  that  of  the  Inteftines,  when  they  throw 
out  that  which  is  contained  in  them.  During  the 
whole  time  of  Coition,  except  the  fird  Hour,  this 
Matter  paffes  flowly  on  both  fides  from  one  Snail 
to  the  other. 

It  comes  out  of  Channels  longer  than  the  Vef- 
fel  of  the  Female-Part,  where  it  is  immediately  re¬ 
ceiv’d,  and  for  that  reafon  it  is  forced  to  double  it 
felf  3  from  thence  it  palles  into  other  Velleis  of 
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the  Female  Sex,  where  it  finally  eaufes  Foecundity, 
tlio’  not  immediately  after  the  firft  or  fecond  Coi¬ 
tion,  but  only  after  the  third. 

At  the  end  of  18  Days  the  Snails  Lay  their 
Eggs  by  the  Cleft  or  Orifice  of  their  Neck,  which 
they  hide  in  the  Ground  with  great  Care  and  Pains } 
but  there  is  yet  another  very  lingular  thing,  which 
is,  if  you  Diffed  a  Snail  a  little  while  before  fhe 
lays,  you  meet  with  no  Eggs,  but  only  with  little 
Einbrio’s  fwitnming  in  a  very  clear  Liquor,  and 
moving  very  briskly.  Thefe  Embrio's  become  Eggs 
in  the  way  of  their  coming  out,  that  is  to  fay, 
they  are  cloath’d  with  Membranes,  which  certain 
Liquors  fupply  them  with,  and  then  grow  hard. 

All  this  is  only  the  Natural  Hiftory  of  the  Ge¬ 
neration  of  Snails  ^  ' 'tis  what  is  done ,  but  not  the 
manner  of  doing  and  if  one  leaves  this  manner  to 
the  Con]  e  Sure  of  the  mofl  skilful  Philo fophers^  it 
would  affuredly  be  a  very  difficult  Riddle  to  them . 
It  is  even  fill  almofl  infcrutible ,  tloo 5  we  have  all 
the  Parts  of  this  Mechanifm  in  our  Hands ,  tho 9  we 
fee  with  our  Eyes  how  it  is  perform  d,  and  it  is 
me  of  the  great  eft  Efforts  of  Humane  Sagacity  and 
Underdanding  to  comprehend  the  whole  Operation 
thereof 
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Upon  the  Weight  of  the  Atmospher  e. 

«^»^gHE  Weight  of  the  Atmofphere  is  offuch 
X  §§*  Importance  in  Philofophy,  that  it  can¬ 
not  be  too  much  ftudied  j  we  are  even 
invited  to  it  by  the  hope  of  the  Succefs 
which  Teems  only  to  depend  upon  fome  pretty  eafie 
Calculations. 

Monfieur  de  la  Hire  having  made  at  Meudou 
fome  very  nice  Experiments, how  much  the  heighth 
of  the  Barometer  differ’d  from  the  higheft  Part  of 
the  Park  down  to  the  River,  which  is  85  andf  Fa¬ 
thoms  at  the  Bottom,  he  deduded  from  it  the 
Heighth  of  the  Column  of  Air,  which  was  then 
equal  to  one  Line  of  the  Mercury,  and  counter-bal- 
lanced  it,  and  found  that  it  was  very  near  76  Foot  , 
the  Weight  of  the  whole  Column  of  the  Atmo¬ 
fphere  being  2  8  Inches  of  Mercury  within  half  a 
Line.  He  made  ufe  of  a  very  good  double  Barome¬ 
ter  of  Monfieur  Huygens ,  which  (hews  the  Degrees 
of  the  Variation  in  a  much  greater  Extent  than  the 
(ingle  Barometer  \  but  it  likewife  requires  more 
Calculating,  becaufe  it  muff  be  reduced  to  the  Single, 
and  he  reduced  it  thereto  according  to  the  Principles 
we  have  explained  after  him  in  the  Hiftory  of 
1 7°8. 

It  is  neceffary  to  obferve,  that  the  whole  Heighth 
of  the  85  and  -  Fathoms  were  pretty  near  eqtial  to 
7  Lines  of  Mercury,  and  that  the  76  Feet  of  the 
Heighth  of  the  Air,  which  anfwer  to  one  Line 
of  Mercury,  were  found, by  fuppofing  the  7  Hfighths 
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of  Air,  each  of  which  anfwer  one  Line  of  Mercury, 
to  be  equal  among  themfelves,  which  is  not  ex- 
adly  true  j  for  the  lower  is  the  lelTer,  becaufe  it 
is  loaden  with  a  greater  Weight,  and  is  more  con- 
denfed,and  fo  of  the  reft  j  but  MonAeur  dela  Hire 
has  flighted  this  Difference :  Meflieurs  Caffmi  and 
M.araldi,  having  a  regard  to  it,  have  placed  between 
thefe  Heighths  a  Progrefllon,  fo  that  the  ti-ft  ha¬ 
ving  6 x  Feet,  the  fecond  had  62,  the  third  63, 
&c.  at  leaft  in  the  Extent  of  half  a  League  ;  af¬ 
ter  this,  reckoning  the  middle  Heighth  bf  thefe  7 
Divifions  would  be  64  feet,  which  is  a  great  way 
off  of  j6.  We  rauft  not  conceal  thefe  Differences, 
which  perhaps  may  be  accommodated  in  time. 

With  his  Obfervations  upon  the  Weight  of  the 
Atmofphere,  Monfieur  de  la  Hire  has joyned  others, 
concerning  the  Variation  that  Heat  and  Cold  pro¬ 
duce  in  the  Liquor  of  the  double  Barometer,  a  De¬ 
ceitful  Variation,  and  which,  if  it  were  not  well 
known,  might  be  attributed  to  the  Alteration  of  the 
Weight  of  the  Air.He  fuppofes,  as  it  is  true,  that  the 
Mercury  in  the  Angle  Barometer  is  not  fenflbly 
rarified  nor  condenfed  either  by  Heat  or  Cold  j  he 
Compared  it  every  Day  for  three  Years  together  with  a 
double  Barometer,  and  afterwards  took  the  mod 
differing  Days  with  refpeft  to  Heat  and  Cold,  in 
which,however,the  Angle  Barometer  was  at  the  lame 
Heighth :  It  is  plain,  that  on  thofe  Days  the  heighth 
of  the  double  Barometer  ought  to  have  been  the 
fame,  if  it  did  not  vary  but  with  the  weight  of  the 
Atmofphere  :  But  it  was  always  different,  and 
fometimes  1  q  Lines,  which  this  Barometer  was 
higher  in  the  Heat.  It  happen’d  in  thofe  three 
Years  of  Obfervation,  that  there  were  no  great 
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Colds  but  only  great  Heats.  Befides,  there  were  not 
Days  of  greater  Heat  and  of  greater  Cold,  on  which 
the  Angle  Barometer  was  of  the  fame  Heighth  ; 
fo  the  19  Lines  are  the  Dfference  only  between  a 
great  Heat  and  a  temperate  Air  ;  and  Mon&QUvdela 
Hire  could  not  fee  the  greateft  Variation  of  which 
the  double  Barometer  was  fufceptible  in  that  re- 
fpeft.  It  ought  much  to  exceed  19  Lines,  which 
certainly  is  not  to  be  reckon’d  for  nothing.  Ne~ 
verthelefs  the  Liquor  of  this  Barometer  was  chofen 
for  the  leaft  capable  of  Rarefaftion  as  could  be. 
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HE  Hiftory  of  the  Academy  for  the 
Year  1700,  fpeaking  of  Lime,  fays; 
We  cannot  fuppofe  its  ABive  Principles 
to  be  any  other  thing  but  Particles  of 
Fire ,  which  the  Calcination  has  introduced  into  the 
Lime.  It  is  true ,  that  thefe  Igneous  Particles  being 
become  fixed  and  immoveable  in  the  Pores  of  a  Body , 
do  a  little  fhock  the  Underjlanding  ;  but  however , 
the  Regulus  of  Antimony  Calcined  by  the  Burn - 
ing-Glafs  does  aBually  increafe  in  Weighty  and  one 
cannot  fufpeB  any  other  Sub  fiance  to  have  been 
mixed  with  it9  but  that  of  which  the  Rays  of  the 
Sun  are  compofed.  It  nmft  be  confeffed  that  this 
Hypothefis  is  equally  di  fficult  to  be  admitted  or  re- 
jeBed. 
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Monfieur  Lemery  the  Son,  is  of  an  Opinion  that 
one  need  not  remain  under  this  Uncertainty, 
2nd  abfolutely  declares  for  the  above  Hypothecs. 
It  has  been  believed  hitherto  that  the  Eflence  of 
the  Matter  of  Fire  confifts  only  in  a  great  Subtili¬ 
ty,  joyned  to  an  extream  Agitation,  and,  accord¬ 
ing  to  that  Notion,  it  is  impofllble  to  conceive  that 
when  it  isfhut  up  in  the  Pores  of  Lime,  or  Re- 
gulus  of  Antimony ,  or  in  fhort,  of  any  other  Mi- 
xieral,  whole  Weight  is  augmented  by  Calcination, 
it  fiiould  not  lofe  all  its  Motion,  and  ceafe  to  be 
what  it  was  before,  the  Matter  and  Sub  (lance 
of  Fire.  But  Monfieur  L*emery  adds  to  its  Sub¬ 
tility  and  Agitation  a  peculiar  Figure,  fo  that, 
neither  another  Subfiance,  tho5  it  had  as  much 
or  more  Subtility  and  Agitation,  could  be  the 
Matter  of  Fire,  nor  the  other  ceafe  to  be  fo  , 
or  it  would  at  lead  be  altogether  difpofed  to  become 
Fire  again,  tho5  it  might  have  loft  part  of  its  Mo¬ 
tion.  It  is  true,  it  rnuft  not  lofe  it  altogether  5 
and^  in  order  to  preferve  as  much  Motion  as  is  ne- 
cefiary  for  it,  one  may  conceive  that  it  both  afts 
and  always  drives  to  force  its  way  out  of  the  little 
Cavities  of  the  Bodies  in  which  it  is  imprifon’d  } 
and  alfo  that  another  Matter,  much  more  fubtile 
or  fine  and  more  agitated,  which  fills  all  the 
void  Spaces  of  the  Univerfe,  and  finds  no  Pores 
fo  narrow  as  not  to  allow  it  a  free  PalTage,  does 
incefiantly  flow  into  thofe  Places  where  the  Sub- 
dance  of  Fire  is  fhut  up,  and  maintains  its 
Activity  and  Motion  :  It  has  not  indeed  diffident  to 
force  its  Prifons,  but  is  alwfiys  in  a  Condition  to 
joyn  its  own  Strength  to  that  of  feme  External 
Agent  coming  to  its  Alii  dance.  Thus  it  is,  that 

when 
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when  one  pours  Water  upon  Lime,  whereby  its 
Parts  are  opened  and  feparated,  the  Matter  of  Fire 
inclofed  therein  breaks  out  on  all  Sides,  and  caufes 
a  violent  Effervefcence. 

If  it  fhould  be  asked,  why  this  Matter,  Which, 
Calcination  has  introduced  into  the  Pores  of  a  Body, 
does  not  afterwards  come  out  by  the  fame  ?  Monf* 
Lemery  anfwers,  that  the  Aftion  of  the  Fire  rari~ 
fying  all  Bodies,  as  is  known  by  Experience,  it 
makes,  as  long  as  it  lafts,  their  Pores  much 
bigger  and  when  it  ceafes,  it  fuffers  them  to  be 
contracted  again,  and  confequently  to  imprifon  in 
in  its  little  Cavities  all  that  had  penetrated  into 
them. 

There  is  nothing  alone,  or  fingular  in  Nature, 
and  if  a  certain  Mechanifm  he  conftant  and  uniform 
upon  certain  Occafions ,  it  will  likewife  he  found 
to  be  the  fame  upon  other  Occafions  that  may.  be 
analogous  to  them.  Since  therefore  it  is  once  ad¬ 
mitted  that  Fire  can,  without  ceafing  to  be  what 
it  was  before,  fhut  it  felf  up  in  the  Cavities  of  Cal¬ 
cined  Bodies  we  have  a  right  to  fuppofe  that  it 
may  have  been  in  like  manner  fhut  up  in  the  Ca¬ 
vities  of  feveral  other  Bodies,  as  foon  as  we  fee 
that  it  comes  out  of  them,  and  in  a  word,  one 
may  lawfully  fuppofe  that  it  is  that  fame  Subftance 
that  renders  inflameable  all  Bodies  that  are  fo,  and 
that  it  efcapes  under  the  form  of  Flame  as  foon  as 
it  can  difentangle  it  felf,  efpecially  if  there  be  but 
enough  of  it.  The  Sequel  of  Monfieur  Lemery' s 
Syftem  extends  it  infinitely. 

At  this  reckoning  the  Subftance  of  Fire  and  that 
of  Water,  tho*  fo  very  oppofite,  have  an  eflential 
Relation  j  both  the  one  and  the  other  of  'em  being 

hid 
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hid  under  an  Infinity  of  Mixtures,  and  oftentirae3 
even  in  great  Abundance,  neverthelefs  without 
difcovering  therein  any  of  their  mod  fenfible  Pro¬ 
perties,  and  without  declaring  themfelves  for  what 

they  are,  unlefs  fome  external  Agents  affifi:  in  the 
exerting  them. 


The  Phofphores  are  thofe  of  all  the  Bodies  in 
which  the  Matter  of  Fire  is  mod  vifibly  inclofed : 
One  need  only  expofe  them  to  the  Light,  and  they 
prefently  receive  fome  new  Matter  that  puts  the 
Old  into  Aftion  r  We  may  call  ’em  the  Sponges  of 
Light,  becaufe  it  is  fqueezed  out  of  ’em  with  the 
fame  Facility  as  it  is  taken  in.  You  mud  conceive 
all  inflameable  Bodies  to  be  like  Phofphotes,  only 
lefs  fenfible,  and  not  fo  readily  reftoring  that  Sub- 
ftance  of  Fire  which  is  contained  in  them. 

The  Air  likewife  may  be  effoemed  a  great 
Vhofphore ,  all  impregnated  with  the  fame  Matter, 
and  only  waiting  for  the  Aftion  of  the  Sun  from 
whence  it  is  derived.  But  we  will  not  carry  any 
farther  Notions  that  Ihould  belong  to  a  general  Sy- 
flem  •  we  refer  to  Monfieur  Lemerfs  Differtation, 
whomuft  likewife  be  accountable  for  all  thofe  Dif¬ 


ficulties, which  general  Syftems  never  fail  to  abound 
with. 
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Hat  they  call  Crabs-Eyes ,  are  little  white 
Stones,,  round,  and  commonly  flat  y  and 
they  are  fo  called,  beeaufe  they  are  really 
taken  out  of  Crabs  andCraw-fiflies j  and 
tho’  they  are  not  at  all  like  Eyes,  yet  they  are  more 
like  them  than  any  other  Part.  The  moft  Learned 
Naturalifts  believed  they  were  formed  in  the  Brain 
of  Craw-fiflies,  and  Van  Helmont  firfl  difcover’d 
them  to  be  in  the  Region  of  the  Stomach ;  befides 
feveral  other  very  remarkable  Particularities  of  the 
Natural  Hiftory  of  thefe  Creatures.  But  as  there  is 
not  much  Credit  due  to  him,  what  he  fays,  has  not 
been  much  minded }  neverthelefs,  Monf.  Geoffrey 
the  Younger,  has  verified  a  great  part  of  it,  in  a 
Difcourfe  of  which  the  following  Account  is  an 
Abftrad. 

There  are  a  fort  of  Animals  that  wear  their 


Bones  on  the  out-fide,  whereas  others  wear  theirs 
within  }  of  the  firft  fort  are  the  Craw-fiflies,  which 
every  Year,  about  the  Month  of  June ,  call  thofe 
Bones,  which  are  both  their  Coat  and  Armour* 
A  Membrane  that  lines  the  infide  of  their  Shells 
fupplies  the  place,  and  by  growing  hard  and  thick 
becomes  a  new  Shell.  At  the  Time  of  this  Molt¬ 
ing,  that  Fife  is  weak  and  languifliing,  and  not  good 
to  eat. 

The  Reptils  or  creeping  Creatures  that  flied  their 
old  Skin,  are  an  Example  of  that  which  happens  to 
the  Craw-fifhes  j  and  in  (hort  it  is  no  fuch  ftrange 

•  /  "  ~  .  '  Thing 


Thing  that  an  Animal  fhould  be  diverted  of  its 
external  Covering.  But  it  is  very  amazing  that 
an  Animal  can  quit  or  deprive  it  felf  of  an  inter - 
nal  Part ,  fuch  as  the  Stomach  :  And  yet  this  is  the 
Cafe  of  the  Craw-fifhes.  Their  old  Stomach  dif- 
appears,  and  probably  the  Inteftine  alfo ,  at  leaft 
Monf.  Geoffroy  is  of  that  Opinion, and  that  the  exter¬ 
nal  Membranes  of  thofe  Bowels  fucceeded.  There 
is  reafon  to  believe,  that  as  they  are  worn  out  and 
half  diffolved,  the  total  Dirtblution  of  ’em  is  per¬ 
formed  in  the  new  Bowels,  and  they  are  converted 
into  the  Nourifiiment  of  the  Animal,  during  its 
Molting  and  Sicknefs.  Thus  the  old  Stomach  is 
the  firfl  Food  that  the  new  one  digefls. 

’Tis  only  at  this  Time  that  are  found  the  Stones 
they  call  Crabs-Eyes  ^  they  begin  to  be  formed  when 
the  Old  Stomach  is  deftroyed,  and  are  afterwards 
folded  up  in  the  New,  where  they  always  dimi- 
nifli  in  bignefs,  till  at  laft  they  quite  difappear. 
Monf.  Geoffroy  is  of  opinion,  that  they  likewife 
contribute  to  the  Nourifliment  of  the  Animal  du¬ 
ring  its  Sicknefs.  What  a  prodigious  Diverfty  of 
Tefgns  in  the  Works  of  Nature  !  Who  could  have 
thought  that  there  is  an  Animal  which  feeds  upon 
the  fubfance  of  its  own  Stomach  ?  After  this ,  if 
there  be  any  thing  incredible  in  this  Kind ,  it  mujl 
he  an  hnpojjibility  well  Demonflrated. . 
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Upon  the  Formation  of  Shells. 


jfjltherto  the  Carious  have  been  chiefly  cotl- 
cern’d  with  Shells  that  is  to  fay,  with 

Will  t^le^r  Proc%i°us  Variety,  exad  Regula- 
LJ  ">sS  rity  of  their  Strudure,  Beauty,  Angu¬ 
lar  Vivacity  of  their  Colours,  and  Juftnefs  of  their 
Compartments,  fcarce  imitable  by  the  beft  Pencil  j 
but  the  Philofophers  have  not  done  them,  as  I  may 
fay,  all  the  Right  they  ought,  and  have  too  much 
negleded  to  confider  them  as  NaturaLifts,  and  to 
Study  their  Formation  ,  probably  they  believed 
that  fince  the  Shells  of  Snails,  &c.  as  well  as  the 
Armour  of  Crabs  and  Lobfters,  are  external  Bones 
to  all  the  Animals  they  cover,  they  ought  to  be 
look’d  upon  as  part  of  their  Bodies,  and  that  this 
wonderful  Strudure  is  included  in  that  of  the  ge¬ 
neral  Formation  of  Animals,  not  to  be  compre¬ 
hended  by  the  Mind  of  Man  \  they  have  therefore 
fuppofed  that  the  Animal  and  its  Shell  fprang  from 
the  fame  Egg,  and  were  unfolded  together  ^  and 
they  contented  themfelves  with  wondering  that 
Nature  had  beftowed  upon  ’em  Houfes  fo  well 
built,  and  oftentimes  fo  precious  for  fuch  bafe 
Creatures.  But  this  Suppofition  is  only  conve¬ 
nient,  and  tho*  probable  enough,  is  by  no  means 
true.  The  Animal  proceeds  from  its  Egg,  but  not 
the  Shell,  which  is  a  diftind  Miracle,  and  Mon- 
fieur  Reaumur  is  the  firft  that  has  unravelled  it  j 
at  lead  we  know  not  hitherto  any  other  Author 
that  can  difpute  with  him  the  Glory  of  this  Dif- 
covery,  B  b  He 


He  has  found  out,  by  decifive  Experiences,  that 
the  Shell  of  Garden-Snails  is  formed  of  the  Matter 
tranfpired  from  their  Bodies,  and  afterwards  har¬ 
den'd  by  the  Air.  It  is  certain  that  all  the  other 
Animals  do  likewife  tranfpire,  and  are  furrounded 
with  a  kind  of  Mift  or  Atmofphere,  which  is  ex¬ 
haled  from  them,  and  which  perhaps  does  pretty 
near  affume  their  external  Figure.  All  that  the 
Snails  have  in  particular  is,  that  the  Atmofphere 
of  their  Tranfpiration  is  condenfed  about  them, 
and  forms  a  vifible  Covering  of  which  their  Body 
is  the  Mold  5  whereas  what  other  Animals  perfpire, 
evaporates,  and  is  loft  in  the  Air.  This  difference 
proceeds  from  the  different  Subftance  tranfpired, 
that  which  comes  out  of  the  Snails  is  vifcous  and 
ftony.  This  is  not  a  bare  Suppofition  :>  it  is  a  Fad 
fufficiently  proved  by  Monf.  Reaumur* s  own  Ex¬ 
perience. 

At  this  Reckoning,  tho5  the  Shell  performs  the 
Office  of  an  Univerfal  Bone  to  the  Animal }  yet 
it  does  not  grow  like  the  Bones,  nor  as  other  Parts 
by  Vegetation,  that  is  to  fay  by  a  Juice  that  cir¬ 
culates  within  it  ,  but  only  by  an  External  addi¬ 
tion  of  Parts  that  come  over  one  another,  after  the 
fame  manner  as  Stones  are  thought  to  grow  ,  and 
it  is  remarkable  that  there  are  a  kind  of  Animals 
that  borrow  from  Minerals  this  way  of  Augmen- 
tion. 

To  enter  a  little  farther  into  the  detail  of  the 
Matter,  it  muft  be  remember’d  that  the  Head  of 
the  Snail  is  always  at  the  Orifice  or  opening  of  the 
Shell ;  and  that  its  Tail,  or  the  other  extream  part 
of  its  Body,  lies  towards  the  point  or  top  of  the 
Shell }  and  that  its  Body  from  what  Caufe  foever 
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it  proceeds  is  naturally  of  a  Spiral  Figure,  of 
which  the  different  Turns  are  in  different  Planes, 
This  being  fuppofed,  Let  us  take  a  Snail  that  is 
juft  hatched,  and  is  as  flnall  as  can  be  :  Since  the 
Matter  which  it  tranfpires  is  petrified  about  it, 
there  will  be  made  at  firft  a  little  Cafe  proportion’d 
to  the  fize  of  its  Body  *,  and  whereas  its  Body  is  as 
yet  too  fmall  to  make  a  fpiral  Turn  or  at  leaft 
an  entire  Figure  of  that  kind,  this  Cafe  would  only 
be  the  Center,  or  at  moft,  the  firft  beginning  of 
an  exceeding  fmall  fpiral  Turn.  Then  the  little 
Creature  grows,  but  if  it  fhould  ceafe  to  Tranfpire, 
it  is  plain  that  its  Body,  as  far  as  it  was  enlarged, 
would  remain  naked  j  but  as  it  never  ceafes  to 
tranfpire,  it  makes  it  felf  a  Covering  in  Propor¬ 
tion  as  it  grows  }  it  puts  it  felf  at  the  end  of  the 
firft,  and  if  it  grows  fo  far  as  to  make  a  fecond 
fpiral  Turn,  the  Shell  likewife  makes  a  fecond. 
This  fecond  Turn  is  the  fecond,  or  which  is  the 
fame  thing,  the  Spiral  is  extended  in  length,  be- 
caufe  the  Animal  grows  fo  too,  and  at  the  fame 
time  this  Turn  is  likewife  larger  than  the  firft,  or 
of  a  greater  Diameter,  becaufe  the  Animal  is  like¬ 
wife  increafed  in  bignefs.  The  other  Turns  are 
formed  after  the  fame  manner  :  They  proceed  in 
the  Shells  of  Garden-Snails  as  far  as  four  Turns 
and  a  half. 

It  is  a  neceftary  Confequence  of  this  Formation 
of  the  Shells,  that  the  firft  Turns  of  that  of  a 
young  Snail,  which  for  inftance  5  may  have  had 
yet  but  two,  fhould  be  no  bigger  than  the  two 
firft  Turns  of  a  Shell  of  an  older  Snail  which  has 
four  j  for  that  which  is  once  formed  in  the  Shell 
does  increafe  no  more,  only  there  is  added  in  time 

B  b  2  a  new 
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a  new  Shell  to  it.  And  this  is  what  is  unchange¬ 
ably  obferved  ,  fo  that  nothing  more  is  required  to 
demonftrate  Monf.  Reaumur' s  Syftem  :  And  what 
Hill  confirms  it  is,  that  thefe  firft  Spiral  Turns, 
which  in  the  Shell  of  a  young  Snail  are  as  long 
and  as  large  as  in  that  of  an  older,  are  notwith- 
ftanding  lefs  thick.  We  may  fee  by  that,  that  the 
Part  of  the  Animal,  which  would  have  remained 
naked,  by  its  growing  bigger  is,  as  it  has  been 
faid,  that  which  has  laboured  to  cover  if  felf  j  and 
that  thofe  Parts  which  were  already  cover’d  by 
continuing  to  tranfpire,  do  augment  the  thicknefs 
of  their  Covering. 

Let  us  defcend  a  little  farther  into  the  Particu¬ 
larities  of  this  Creature.  We  fee  Spiral  Rays 
traced  upon  the  Shells  of  Snails,  chiefly  upon  thofe 
of  a  certain  kind  of  little  Garden-Snails  \  the  Ground 
whereof  is  commonly  Yellow,  or  Lemon-colour 
with  black  or  dark  Rays, 

"  Monf.  Reaumur  explains  thofe  Rays  after  the 
following  manner  :  That  which  is  called  the  Collar, 
or  Neck  of  the  Snail,  is  the  principal  Worker  of 
the  Shell ;  becaufe  when  the  Snail  grows,  the 
Collar  always  remains  uncover’d.  If  you  fuppofe 
it  to  be  yellow,  with  one  only  black  Spot,  or  to 
fpeak  more  exactly,  that  the  Matter  that  tranfpires 
from  the  whole  Collar  is  of  fuch  a  Nature  as  to 
make  the  Shell  yellow,  excepting  fo  much  as  comes 
out  of  one  only  Pore  or  Point,  and  which  will 
make  the  Shell  black  j  it  is  plain  (provided  you 
reprefent  to  your  felf  the  Animal  growing  ever 
fmcc  its  fmalleft  Size,  always  turning  it  felf  fpi- 
rally,  and  augmenting  the  Number  of  Turns) 
that  the  black  Point  of  the  Collar  will  trace  upon 
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the  whole  Shell  a  black  Ray,  which  will  be  a 
Spiral  very  exadly  defcribed  according  to  the  in¬ 
fallible  and  regular  Growth  of  the  Animal,  If 
the  black  Point  was  not  a  Point,  but  a  right  Ray,t 
the  Spiral  of  the  Shell  would  be  lefs  Curve,  but 
it  would  always  be  regularly  defcribed.  If  there 
were  upon  the  Collar  feveral  Points,  or  feveral 
Rays  of  the  fame  or  of  different  Colours,  there 
would  iikewife  be  upon  the  Shell  feveral  Spiral 
Rays,  either  of  different  Colours,  or  of  the  fame, 
and  the  Portion  they  would  have  between  them- 
felves  would  depend  on  that  of  the  Points  or  Rays 
of  the  Collar. 

It  muft  not  be  thought  that  thefe  Points  or  Rays 
of  the  Collar  are  a  meer  Suppofition,  they  are 
diftindiy  feen  5  and  befides5  they  are  always  ob- 
ferved  to  be  ranged  under  the  Extremity  of  the 
Spiral,  which  they  muft  have  traced  upon  the 
Shell  the  part  of  the  Snail  that  comes  next  to 
the  Collar  yields  nothing  but  a  white  and  Alining 
Matter  ,  and  as  it  is  that,  which  as  long  as  the 
Snail  grows,  fucceeds  the  Collar,  and  always  places 
it  felf  under  the  part  of  the  Shell  that  it  has  form¬ 
ed,  it  tinges  the  whole  internal  Surface  of  the 
Shell  with  a  Alining  white,  and  from  thence  it 
comes  that  the  faid  Surface  either  has  not  the  fame 
Colour  as  the  External,  or  elfe  has  no  variety  of 
Colours. 

There  is  no  Naturalift  that  cannot  of  himfeif 
apply  what  has  been  here  faid  of  the  Shells  of 
Snails  to  thofe  of  all  the  other  Animals  that  are  to 
covered.  The  Varieties  that  we  have  already 
imagined  in  the  Collar,  with  refped  to  the  colour, 
number  and  pofition  of  its  Points  or  Rays,  may 

B  b  3  help 


help  us  to  fancy  a  great  many  other  of  different' 
Kinds.  For  inftance,  if  there  are  little  Eminencies 
difpofed  upon  the  external  Surface  of  the  Animal, 
the  like  will  be  produced  upon  the  Shell,  which 
will  always  be  regularly  augmented  in  Proportion 
as  the  Collar  and  its  Eminences ,  increafe.  If  the 
Animal  ceafes  to  grow  at  certain  regulated  Seafons 
that  are  contrary  to  it,  as  in  Winter  or  Summer, 
and  afterwards  begins  again,  it  may  have  upon  its 
Shell  marks  and  traces  of  thofe  different  Periods, 
as  the  concentrick  Circles  about  the  Bodies  of  Trees 
denote  the  different  Growths  of  each  Year  inter¬ 
rupted  at  certain  Seafons.  We  fhall  omit  a  larger 
Detail,  as  well  as  all  the  particular  Mechanifm  of 
the  Formation  of  Shells.  It  is  enough  to  difcover 
in  general,  and  to  fee  how  feme  Animals  are  them - 
[elves  the  Architects  of  their  own  Houfes ,  and  that 
the  Regularity  of  thofe  Houfes  is  owing  to  their 
concurrent  Growth  with  the  Architects  the mfe Ives, 
of  whom  they  reprefent  all  the  different  Ages  and 
Conditions. 

We  cannot  but  obferve  here  that  whilft  Mon- 
0eur  Reaumur  fludied  this  Matter,  Monfieur  de 
Verney  likewife  applied  himfelf  to  the  fame,  as 
making  part  of  the  entire  Hiftory  of  Snails,  which 
he  has  undertaken.  In  the  Hiltory  of  170S,  we 
have  taken  notice  of  his  Difcoveries  about  their 
Generation  j  he  proceeds  in  accounting  for  every 
thing  concerning  this  Creature  even  from  its  Egg. 
We  fhall  fee  in  time  his  Opinion  about  the  For¬ 
mation  cf  their  Shells? 

s'  ■  . 
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the  Nat ura lifts  don’t  well  know  what 
to  make  of  thofe  little  black  Grains, 
the  Subftance  of  which  conies  from  the 
Indies ,  and  what  we  call  Cachou,  it  is 
the  Bufinefs  of  the  Chymifts  to  find  it  out.  Mon- 
fieur  Boulduc  is  perfwaded  by  all  the  Analyfes  that 
he  could  make  of  it,  that  it  is  a  Vegetable  Juice. 
The  Extraft  that  is  drawn  from  it  by  the  Spirit 
of  Wine,  is  both  in  a  greater  Quantity,  and 
of  a  ftronger  Quality  than  that  which  is  drawn 
by  Water,  a  Sign  that  it  is  the  Sulphur  or  Re- 
finous  Farts  that  are  Predominant  in  this  Com¬ 
pound  Body.  ' 


Upon  the  Aaalyfls  of  Hog-Lice. 

Hog-Lice  are  an  Infect  fo  well  known 
5$  T  @  that  it  would  be  needlefs  to  give  a  De~ 
fcription  of  ^  them ;  only  it  is  good  to 
ilNW'Sci  obperve)  jVIonf.  Lemery  has  certainly 

found  out,  contrary  to  the  Opinion  of  fome  Au¬ 
thors,  that  they  are  Viviparous,  or  that  they  bring 
forth  alive  jhe  believes  there  are  two  Kinds  oi  them, 
the  Domeftick,  that  are  found  in  Cellars,  in  the 
Crevaces  of  Walls,  in  fhort,  in  all  moift  and  falt- 
petrous  Places-,  and  the  Wild,  that  live  in  Corn¬ 
fields  and  Woods,  and  in  the  Clefts  of  old  Trees. 

Bb  4  1  This 


This  latter  Sort  are  the  fmalleft,  and  are  lead 
made  ufe  of  in  Phyfick.  The  Domeftick  are  pre¬ 
ferable,  becaufe  they  feem  to  be  more  impregnated 
with  Salt-petre,  upon  which  they  feed,  and  which 
gives  them  all  their  good  Quality  *,  for  it  is  that 
Sait  that  is  proper  for  opening  and  diffolving,  as  in 
Pains  of  the  Kidney ,  Jaundice 3  Kings- Evil,  and 
Squinzie 3  &c. 

Monf.  hennery  has  drawn  from  the  Domeftick 
Hog-Lice  by  Di {filiation  9  a  volatile  Salt  very  like 
that  of  Vipers,  and  which  may  be  ufed  againft 
the  fame  Diftempers  and  in  the  fame  Dofe.  The 
Spirit  of  Hog-Lice  has  the  fame  Vertue,  fince  it 
is  nothing  but  this  volatile  Salt  that  fwims  in  a 
Phlegm.  There  comes  from  IJog-Lice  as  from  Vi¬ 
pers,  and  more  generally,  as  from  all  other  Ani¬ 
mals,  a  black  and  fetid  Oil,  impregnated  likewife 
with  a  volatile  Salt :  This  having  been  mixed  with 
twice  as  much  Spirit  of  Nitre  dephlegrnated,  there 
arofe  a  great  EfFervefcence,  and  Monf.  Lemery  even 
thinks  that  he  perceived  a  little  Fire  in  it,  but 
involved,  and  as  it  were  abforbed  by  the  thicknels 
and  blacknefs  of  the  Oil.  This  Experiment  might 
referable  the  Inflammation  produced  by  the  mix¬ 
ture  of  Spirit  of  Nitre  with  the  eifential  Oils  of 
certain  Plants ,  of  which  mention  has  been  made 
in  the  Biftory  of  1701,  and  it  would  depend  on 
the  fame  Principle  j  that  is  to  fay5  the  extream 
Greedinefs  wherewith  Sulphurs,  throughly  diverted 
of  their  Acids ,  do  imbibe  it.  There  might  only 
have  been  one  difference  which  Monf.  Lemery  has 
obferved  }  it  is  that  he  does  not  fufped  any  Alcali 
in  the  Effential  Oils  of  Plants,  whereas  one  may 
believe  that  there  is  fome  in  the  Oils  of  Animals, 

which 
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which  have  been  drawn  by  the  Retort  over  a 
great  Fire  for  it  is  very  probable  that  it  is  the 
Fire  which  makes  tliefe  Aleali’s,  and  fo  there  is 
nothing  but  the  Experiment  of  the  Oils  of  Plants 
that  proves  that  thefe  Aleali’s  are  not  the  only 
Matters  capable  of  producing  an  Effervefcence 
with  Acids. 

The  Coal  that  remains  from  xhzHog-Lice  diftil- 
led  in  the  Retort  having  been  calcined,  Mon- 
fieur  Lemery  found  Iron  in  the  Allies  thereof.  He 
has  likewife  found  it  in  the  Afhes  of  other  Ani¬ 
mals,  but  not  always.  He  could  draw  none  from 
Harts-horn,  Ivory,  Crabs- Eyes,  or  Oifter-Shells  ; 
whereas  hitherto  it  has  always  been  found  in  the 
Alhes  of  Vegetables.  Perhaps  by  repeating  the 
Experiments  upon  fome  Matters  in  which  Iron  is 
found,  and  upon  others  where  it  is  not,  one  may 
in  time  difeover  the  reafon  of  the  Difference. 


c? 
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^  ^ave  ^*een  Sulphur  which  enters 

IgsTyy-  %  into  the  Compofition  of  Metals,  at  leaft 
of  imperfed  ones,  is  exadly  the  fame 
with  that  in  Plants,  but  upon  the  Expe¬ 
riments  made  and  reported  by  Monf.  Homberg ,  one 
would  think  that  the  Mineral  and  Vegetable  Acid 
were  very  different. 

If  you  pour  upon  the  Spirit  of  Urine,  which  is 
a  volatile  Alcali,  about  the  like  quantity  of  di- 
ftilled  Vinegar,  which  is  a  vegetable  Acid,  it  will 
not  produce  either  an  Ebullition  or  Effervefcence, 

and 
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and  this  Tranquility  of  the  two  Liquors  mixed 
together  will  continue  till  either  the  Quantity  of 
the  Spirit  of  Urine  be  very  much  diminilhed,  or 
that  of  the  diftilled  Vinegar  very  much  augmented } 
but  if  upon  the  afbrefaid  Spirit  of  Urine,  let  the 
Quantity  be  what  it  will,  you  pour  a  Mineral  Acid, 
fuch  as  the  Spirit  of  Salt  or  Nitre,  if  there  be  but 
a  Drop  of  it,  immediately  it  caufes  an  Ebullition 
more  or  iefs  violent,  as  there  is  more  or  lefs  of 
the  Acid,  with  refped  to  the  Quantity  of  the 
Alcali.  Monf.  Homberg  relates  another  Experi¬ 
ment  of  the  like  Nature,  and  which  proves  the 
fame  thing. 

■  Neverthelefs,  he  does  not  pretend  that  the  Ve¬ 
getable  and  Mineral  Acids  are  different.  From 
whence  do  Plants  draw  their  Acids  but  from  the 
Earth,  and  are  they  not  Mineral  there  ?  But  he 
fuppofesthat  thefe  Acids,  both  in  their  own  Nature, 
and  when  they  enter  into  the  Compofition  of  fome 
Mineral,  are  like  Bundles  of  Needles  laid  upon  one 
another  ■,  whereas,  after  they  have  been  fuck’d  by 
the  Roots  of  Plants,  and  circulated  thro’  their  nar¬ 
row  Veflels,  the  Needles  are  feparated,  and  thereby 
lofe  that  Strength  which  they  had  acquired  by 
their  Union.  This  Notion  alone  is  fufficient  to 
account  for  the  little  Syftem  of  Monf.  Homberg 
upon  this  matter. 

Flow  ftrong  foever  the  Mineral  Acids  may  be 
when  they  lie  in  Bundles,  they  neverthelefs  meet 
with  a  great  deal  of  Trouble,  when  they  have  to 
do  (not  with  diftilled  volatile  Alcali’s,  fuch  as  the 
Spirit  of  Urine,  which  are  in  fome  manner  naked, 
and  entirely  expofed  to  their  Aftion)  but  with 
other  volatile  Alcali’s  not  diftilled,  that  are  yet  in¬ 
volved 
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ved  and  entangled  with  Oils  or  other  foreign  Parts. 
’Tis  thus  that  Monf.  Homberg  fays,  he  has  \een  a 
Mixture  of  Spirit  of  Nitre  and  Cantharides ,  or 
Spanilh-Flies,  caufe  a  little  and  flow  Ebullition  for 
above  two  Years  together.  The  occafion  of To .re¬ 
markable  a  Fad,  as  it  is  mention’d  in  his  Differ- 
tation,  deferves  a  particular  Attention  •,  it  was  about 
a  Medicine  for  the  Gravel  and  the  Stone. 

Monf.  Homberg  in  following  the  prefent  1  heo- 
ry,  has  found  out  a  Remedy  for  a  Difeafe  of  much 
lefs  Importance  and  Confequence  to  any  but  the 
Ladies;  it  is  againft  the  Tann  and  Freckles  m  the 
Face  •  but  thofe  Remedies,  which  are  the  Kelults 
of  Reafoning,  ought  to  be  the  more  valuable  were 
it  only  for  their  fcarcenefs.  He  found  by  Expe¬ 
rience  that  the  Gall  of  an  Ox  was  a  Soap  like  an 
artificial  Soap,  that  is  to  fay,  a  Body  compounded 
of  an  Oil  and  an  Alcali.  On  the  other  fide,  he 
was  of  opinion,  that  the  Freckles  are  an  oily  and 
faline  part  of  Sweat,  intercepted  in  the  Pores  of 
the  Skin  j  whereupon  he  conceives  that  Ox  s  Ua  1 
diverted  of  its  oily  Parts,  and  reduced  to  the  Al- 
caline  only,  would  become  a  DilTolvent  tor  the 

Freckles. 
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J  E  fhall  repeat  nothing  here  of  the  Fad 
related  by  Monf.  Marchant  in  his  Dif- 
^  ^  fertation  ;  but,  as  he  has  recourfe,  in 
the  Explanation  of  it,  to  a  particular 
Suppofition,  which  belongs  to  the  general  Syftem 
of  the  Multiplication  of  Plants,  we  will  treat  of 
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it  with  fome  Extent,  and  endeavour  to  enlighten 
it  as  well  as  we  can. 

The  Eggs  of  Animals  and  the  Seeds  of  Plants 
are  the  fame  thing  :  An  Animal  and  a  Plant  con¬ 
tained  in  little,  the  one  in  its  Egg,  and  the  other 
in  its  Seed,  come  to  be  unfolded,  and  then  the 
Animal  is  Paid  to  be  Born  }  hitherto  all  is  equal  on 
the  one  fide  and  on  the  other}  but  Plants  have 
ways  of  being  born  or  produced,  which  are  not  in 
common  with  Animals  :  There  are  feveral  that 


come  by  (ticking  in  the  Ground  }  a  Branch  of  a  Fig- 
tree  for  inftance,  (tuck  into  the  Ground  puts  forth 
Roots,  and  becomes  an  entire  Plant. 

One  eafiiy  conceives  that  a  Body,  let  it  be  never 
fo  fmali,  may  be  organized  and  grow  afterwards, 
preferving  the  Difpofition  of  its  Parts }  but  that 
a  Part  fhould  in  growing  become  the  Whole ,  is 
what  cannot  be  eafiiy  comprehended  }  for  whence 
can  it  fetch  the  other  organical  Parts  that  are  diffe¬ 
rent  from  it  ?  Accordingly,  here  the  Branch  of  a  Fig- 
tree  get  Roots  that  only  belong  to  the  entire  Tree, 
and  which  it  could  never  have  contained  in  little  > 
No  body  imagines  that  from  the  Leg  of  an  Ani¬ 
mal, 
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mal,  one  could  ever  form  its  Heart,  it  Lungs,  or 
in  fhort,  a  whole  Creature. 

Since  one  cannot  conceive  that  an  organized  Part 
is  formed  anew,  and  fince  the  Naturalifts  are 
obliged  to  fuppofe  the  Pre-exiftence  thereof  in  little, 
we  mud  neceflarily  grant  that  there  are  in  the 
Branch  of  a  Fig-tree  little  Roots  that  would  never 
have  been  unfolded,  if  fuch  a  Branch  had  not  been 
divided  from  the  Tree,  and  ftuck  into  the  Ground. 
This  Suppofition  ought  to  be  fo  much  the  more 
eafily  admitted,  that  to  make  an  entire  Tree  of  a 
Branch  there  is  nothing  to  be  added  to  all  that 
appeared  naturally  in  it  but  concealed  Roots  j  and 
that  thofe  Roots  which  would  not  have  fhewed 
themfelves  if  the  Branch  had  not  been  feparated, 
or  if  it  had  remained  wholly  in  the  Air,  may 
have  been  determined  to  appear  by  the  Earth’s 
touching  that  part  of  it  which  was  put  into  the 
Ground.  The  Roots  are  infinitely  lefs  different 
from  the  Body  of  the  Tree,  than  one  organical 
Part  of  an  Animal  is  from  the  reft. 

All  the  Ways  by  which  Plants  can  be  multi¬ 
plied  otherwife  than  by  Seeds,  are  reducible  for 
the  Phyfical  Syftem  to  what  we  have  juft  now 
explained  j  and  in  Monf.  Marchant' s  Diifertation 
you  may, fee  feveral  Experiments  to  prove  that 
the  fmalleft  parts  of  Plants,  and  which  have  been 
feparated  from  them  in  different  Manners  will 
gow  and  produce  an  entire  Plant.  Thus  a  Plant 
contains  Seeds  in  all  its  Parts,  or  which  is  the  Came 
thing,  it  is  a  Heap  and  a  Compofition  of  an  infinite 
Number  of  the  like  fmall  Plants,  which  do  not  ap¬ 
pear  but  as  Parts  of  that  Whole,  and  which  do  not 
ftiew  what  it  is  that  might  make  them  all  perfeft 

Wholes. 
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Wholes.  The  odd  Principle  of  the  Scholaftick 
Philofophy,  how  the  Soul  is  in  the  Body,  vi&. 
That  the  JP  hole  is  in  the  Whole ,  and  the  Whole 
in  every  i  art ,  is  therefore  exactly  true  with  re- 
fpeft  to  Plants  ;  and  it  is  pretty  remarkable,  that 
we  really  find  that  to  be  verified  in  Matter ,  which 
bejore  was  imagined  as  a  particular  and  incorn - 
prehenfible  Property  of  the  Mind. 

Aher  this,  it  is  eafie  to  underftand  in  general, 
tne  Caufe  of  lingular  Vegetations  or  of  monftrous 
Plants.  It  is  evident,  that  the  manner  in  which 
monftrous  Animals  are  formed,  as  explained  in  the 
Hiftory  of  1702,  would  not  produce  monftrous 
Plants  *?  but  if  by  any  Accident  a  Part  of  a  Plant 
produces  what  it  ought  not  to  do  as  a  Simple  Part, 
and  becomes  a  kind  of  a  Whole  to  a  Part  that  is 
monftrous  ;  The  mechanical  Stru&ure  of  Plants 
being  much  more  Ample,  and  confequently  lefs 
fufceptible  of  accidental  Oddneiles,  Monfters  in 
Botany  are  likewife  fewer,  and  lefs  furprizing. 


Upon  the  Circulation  of  the  Sapp  in  Plants. 

Year  1667,  at  the  very  Birth  of 
||  *  %  Academy,  the  late  Monfieur  Perrault , 

a  ^an  fQii  °f  Projefts,  and  moftly  of 
bold  ones,  and  a  Philofopher  of  a  brave 
and  original  Spirit,  advanced  the  following  Propo- 
fition,  which  was  then  very  furprifing  ;  That  the 
Sapp  Circulates  in  Plants  as  the  Blood  does  in 
Animals.  It  was  not  known  that  a  Phyfician  of 
Hamburg  had  publifhedthe  fame  two  Years  before. 

A 
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A  Year  and  half  afterwards  Monfieur  Mariotte  ha¬ 
ving  been  admitted  into  the  Society  afferted  the 
fame  Hypothefis  as  a  new  one,  but  found  that 
Monfieur  Perrault  had  prevented  him  ;  and  tho*  he 
was  pleafed  to  find  that  this  Conformity  of  their 
Sentiments  was  a  fort  of  Proof  of  his  Syftem,  he 
was  not  perhaps  lefs  forry  that  another  had  ra- 
vifhed  the  Honour  of  it  from  him.  The  Illuftrious 
Monf.  Malphigi ,  in  whom  the  Genius  of  Invention  has 
fhined  fo  bright,  was  likewife  of  the  fame  Opinion. 
Meffieurs  Perrault  and  Marrfotte  have  both  of ’em 
published  theirs,  with  all  the  Proofs,  in  their  Ejfays 
upon  Phyficks ;  however,  the  Academy,  which 
values  it  felf  upon  a  prudent  Slownefs;  has  never 
been  fully  fatisfied  in  this  Matter,  and  Meffieurs  du 
Clos  and  D odart  amongft  others,  have  always 
enter’d  their  Proteftation  againft  this  Opinion. 

Monfieur  T>odart  allowed  indeed,  that  there  was 
a  Juice  which  afcended  from  the  Roots  of  Plants 
quite  up  to  the  Extremities  of  the  Branches,  and  even 
of  the  Leaves ;  and  alfo  a  Juice,  which  from  thofe 
Extremities  defcended  to  the  Roots.  One  of  his  chief 
Reafons  was,  that  if  you  tranfplantat  the  fame  time 
two  Trees  of  the  fame  Kind,  after  having  cut  their 
Branches  andRoots,  if  afterwards  thetwoTrees  having 
taken  new  Root,  you  cut  off  from  one  of  themfome 
of  the  new  Branches  of  every  Year,  you  will  fee  that 
it  will  thrive  much  lefs  by  the  Trunk  and  by  the 
Roots  than  the  other  ;  which  proves  that  thofe 
Parts  receive  a  Nourifhment  by  the  Branches.  He 
fancied  that  that  Nourifhment  was  more  aerial,, 
becaufe  it  was  formed  of  the  Moifture  of  the  Air, 
of  the  Dews,  &c.  whereas  that  which  came  by  the 
Roots  was  more  Terreftrial.  But  finally  he  pre- 

• "  •  tended 
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tended  that  the  Afcending  and  Defcending  Juices 
Were  not  the  fame,  or  that  the  Juice  that  amend¬ 
ed  did  not  re-defcend,  and  reciprocally ,  and  fo  by 
Confequence  that  there  was  no  fuch  thing  as  the 
Circulation  of  the  Sapp. 

Monfieur  Magnol  has  attacked  the  Syftem  of 
Circulation  yet  more  diredly,  by  anfwering  in  De¬ 
tail  all  the  Arguments  and  all  the  Experiments  too 
that  are  found  in  Monfieur  P  err  auk’s  Treatife  upon 
this  Subjed 

His  Arguments  are  drawn  for  the  moft  part  from 
the  Analogy  of  Plants  and  Animals,  which  render 
the  Necefiity  of  Circulation  equal  in  both.  But 
this  Analogy,  as  fpecious  and  entertaining  as  it  is,  if 
one  would  attend  to  it  a  little,  does  not  ftridly 
conclude  much,  and  it  is  not  difficult  for  Monfieur 
Magnol  to  anfwer  all  that  it  fuggefts.  We  will 
not  flop  at  this  Article,  becaufe  they  are  fimple 
Probabilities,  which  it  is  as  eafieto  refute  as  main¬ 
tain. 

Experiments  are  more  deeifive,  at  lead  they 
ought  to  be  fo  }  but  oftentimes  it  is  not  more  eafy 
to  produce  one  that  ffiall  be.  very  concluding  and 
nnconteftable,  than  a  Phyfical  Demonftration  con¬ 
fiding  in  a  fimple  Argument  of  25  Experiments, 
that  Monf.  Perrault  had  colleded  to  fupport  his  Sy- 
ftem.  Monfieur  Magnol  denies  the  greateft  Part, 
and  pretends  that  the  reft  proved  nothing.  We 
will  flop  at  nothing,  but  what  is  of  Importance  in 
the  whole.  Monfieur  Perrault  had  advanced,  that 
when  young  Sprigs  were  Frozen  or  Browned  by 
the  Cattle,  the  reft  of  the  Tree  would  languilh  or 
die,  becaufe  the  evil  Qualities  contraded  by  tliofe 
Accidents,  did  communicate  themfelves  to  the  whole 

Body 
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Body  of  the  Plant  by  the  means  of  Circulation  \ 
that  for  the  fame  reafon  Mijfeltoe ,  and  Mofs  kill  the 
Trees  ;  that  when  one  ftrips  them  entirely  of  their 
Leaves,  their  Fruit  does  not  thrive  fo  well,  being 
deprived  of  that  Juice  which  was  to  have  been 
communicated  to  them*by  the  Leaves ,  that  if  one 
makes  a  Ligature  at  the  Stalk  or  Body  of  a  Plant  that 
is  accuftomed  to  yield  a  great  deal  of  Juice,  fuch  as 
the  great Tithimale  ovMilk-thiJllejhc  Stalk  will  fwell 
above  the  Ligature,  which  proves  both  that  there 
is  a  defending  Juice,  and  that  this  Juice  is  more 
Coarfe  and  Thick  than  the  afcending,  fince  the 
litter  caufed  no  Swelling  ;  that  if  you  cut  the  Stalk 
of  a  Poppy  four  Fingers  below  its  Head,  one  fees, 
when  'it  begins  to  die,  a  very  white  Juice  come 
out  of  it  afcending,  and  a  yellowilh  defending. 
Monfieur  Magnol  peremptorily  denies  all  thefe 
Fads.  It  is  not  to  be  doubted  that  Monfieur  Per - 
raulp faw  them,  but  probably  did  not  repeat  them 
often  enough,  nor  lift  them  every  way  as  narrowly 
as  he  fhould  have  done :  A  Man  jbould  /land  upon 
his  Guards  even  againfl  himfelf  when  he  fees  things 
that  he  is  defirous  of  feeing. 

There  are  feveral  other  Fads  that  Monf.  Mag-* 
ml  admits,  but  difputes  the  Confequences  which 
Monf.  Perrault  draws  from  them  ^  for  inftance, 
there  are  Trees,  fuch  as  the  Elder,  the  Vine, 
&c.  the  Branches  of  which  lying  along  the 
Ground  take  Root  in  it ;  after  which,  if  they  are  cut 
off  and  feparated  from  the  Tree,  they  become  them- 
felves  new  Trees,  the  Pofition  of  which  is  contrary 
to  what  it  would  naturally  have  been.  It  is  true, 
that  then  the  Sapp  which  ought  to  nourifli  the 
Tree,  has  a  Motion  contrary  to  that  it  would  have 
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had  in  the  fame  Channels  *5  but  that  only  proves 
that  tfiofe  Channels  permit  the  Sapp  to  run  indif¬ 
ferently  the  one  way  or  the  other,  according  to  the 
Pofition  of  thofe  Channels  with  refped  to  the  Earth. 
That  Indifference  will  be  yet  more  fenfible  if  one 
could  make,  and  that  with  eafe  too,  as  fome  Au¬ 
thors  have  writ,  the  Roots  of  a  Young  Lime-tree 
become  its  Branches,  and  reciprocally  its  Branches 
Roots. 

To  the  Experiments  whereby  Mon fieur  Perrank 
proves  that  there  are  different  Juices  in  Plants, 
Monf.  Magnol  anfwers  likewife,  by  allowing  that 
there  are  fo,  and  that  they  ought  to  be  fuch,  fince 
there  are  Parts  of  a  different  Nature  to  be  nou- 
rifhed}  but  he  denies  that  thofe  Juices  afcend,  and 
afterwards  defend  to  rife  again. 

'  Monlieur  Per  rank  conceived  that  thofe  Juices 
which  returned  from  the  Extremities  of  the  Branches 
to  the  Root,  were  deftined  for  its  Nourifhment, 
and  thofe  that  came  from  the  Root,  for  the  Nou¬ 
rifhment  of  the  reft  of  the  Tree.  Monf.  Magnol 
oppofes  this  Opinion  by  feveral  Experiments  :  i .  A 
Lively  Plant  cut  off  even  at  the  Root,  will  put 
forth  again  with  Vigour,  tho5  according  to  Monf. 
P  err  atilt’ s  Hypothefis,  the  Root  deprived  of  all 
Nourifhment  fhould  have  died.  2.  AnOlive-tree 
likewife  being  cut  down  to  the  Ground  put  forth 
a  great  many  Sprigs  that  became  Trees.  3/  A 
Bulbe  planted  in  the  Ground  thrufts  out  feveral 
Roots  before  the  Leaves.  It  cannot  therefore  be 
the  Juice  defending  from  the  Leaves  that  fupplies 
the  Roots  with  Nourifliment. 

The 
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The  Circulation  by  which  the  Juices  are  more 
attenuated,  more  refined,  and  in  foine  Senfe  more 
tormented  than  by  a  Ample  dired  Motion,  induced 
Monf.  Perrault  to  affirm  that  a  Juice  much  prepa¬ 
red  is  neceflary  to  Plants;  but  Monfieur  Magnol  does 
not  affent  to  the  neceffity  of  this  great  Preparation. 
He  put  the  Stalk  of  a  Tube-rofe,  that  was  blown 
during  a  whole  Night  into  the  Juice  of  Solarium, 
Racemofum,  mixed  with  a  little  Water.  This  Juice 
is  of  the  colour  of  Lack ,  and  the  Tube-rofe  became 
a  fine  Rofey  colour.  It  did  not  appear  that  the 
Juices  which  produced  fuch  a  change  in  the  Colour 
of  the  Flower,  and  which  by  Confequence  did 
very  intimately  nourifh  the  Plant,  could  be  much 
alter  d  or  much  operated.  We  like  wife  know  that 
there  needs  nothing  but  a  little  Water  to  revive  a 
Plant  taken  out  of  the  Earth  even  after  it  has  be¬ 
gun  to  wither,  and  fometimes  to  make  it  Vegetate 
likewife.  7  ■ 

Nevertheless  it  muff  be  owned  after  all,  that 
Monfieur  Perrault  has  fome  Proofs  which  are  not 
eafily  deftroyed.  He  had  taken  out  of  the  Earth 
Several  Plants  of  the  fame  kind,  and  entire  with 
their  Roots,  one  of  which  had  its  Trunk  divided 
into  two  Branches ;  he  plunged  into  Water  one  of 
thofe  Branches  only,  and  fo  let  it  remain  Several 
Days  :>  by  which  means  it  did  not  only  continue 
alive,  but  alfo  put  out  new  Leaves  on  that  fide 
which  had  not  been  in  the  Water,  whilfi:  the  other 
Plants  were  entirely  wither’d.  Other  Authors 
have  made  a  like  Experiment.  When  one  can  meet 
by  chance  with  a  Tree  Supported  by  two  great 
Roots,  one  of  which  is  uncover’d  about  a  Foot  and 
a  half,  and  cuts  it  off  at  four  Fingers  breadth  above 
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the  Earth,  fo  that  the  upper  part,  which  is  above  a 
Foot  in  length,  muft  wither  if  it  only  attracts  its 
Nourilhment  from  the  Earth,  with  which  it  has  no 
longer  any  Communication,  yet  far  from  withering, 
the  Year  following  it  will  put  forth  Branches  and 
Leaves.  Thefe  Fads  which  are  not  difputed,  prove 
the  motion  of  the  Sapp  from  the  top  to  the  bot¬ 
tom,  but  can  that  be  called  Circulation  ?.  Here  fol¬ 
lows  another  Fad  that  does  prove  it,  or  at  lead: 
that  there  is  a  Juice  afcending,  and  another  diffe¬ 
rent  Juice  which  defcends  by  other  Channels. 

They  took  a  piece  of  a  fmall  Branch  of  an  Elm 
without  Knots,  about  the  length  of  three  Inches, 
and  at  each  end  they  fatten’d  a  little  Tunnel  made 
with  Wax ",  then  they  cut  the  Branch  in  two,  and 
poured  Water  into  thofe  Tunnels.  The.  Water  did 
not  pafs,  but  into  that  piece  of  the  Wood  which 
had  the  Tunnel  at  the  end  that  was  nearett  the 
Branches.  After  this,  inftead  of  Water  they  put 
Spirit  of  Wine  into  the  Tunnels,  which  readily  in- 
fin  uated  it  felf  into  that  piece  where  the  Water 
could  not  pafs,  but  was  a  great  while  a  getting 
thorough  that  Piece  which  had  admitted  the 
Water  the  fame  thing  happen’d  to  other  forts 
of  Wood  Upon  confidering  the  Pofition  of  thele 
two  pieces  of  the  Branch,  when  they  made  part  of 
the  Tree,  Monfieur  Perrault  concludes,  that  the, 
Tubes  or  Channels,  which  fuffer’d  the  Spirit  of 
Wine  to  pafs,  were  Afcending,  but  thole  which 
admitted  the  Water  Defending  ;  and  that  the  Li¬ 
quor  which  ran  thro’  the  Afcending  Channels, 
were  more  Spirituous  and  Subtile,  but  thofe  in  the : 
Defcending  more  Coarfe  and  Watty.  Hitherto 
the  whole  is  pretty  well  proved,  at  lealt  as- 
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to  fome  kind  of  Trees,  and  afterwards  it  is  a  Con¬ 
jecture,  that  may  pafs  for  probable,  that  thefe  two 
different  Liquors  are  but  the  fame,  which  being; 
filled  with  Spirituous  Farts,  when  they  j  Ucend 
from  the  Root,  leave  by  the  way  the  greateft 
quantity  for  the  Nourilhment  of  the  Trunks  and 
Branches  •, .  and  after  that  brings  nothing  more 
from  the  Extremities  of  the  Branches,  but  its  nuft 
grofs  Farts,  mixed  with  the  Moidures  of  the  Air, 
or  with  Rain-Water.  Monfieur  Pen aulc  fuppofes 
moreover,  that  this  returning  Sapp  is  fitted  foi  the 

Nourilhment  of  the  Branches. 

Upon  this  Matter,  as  well  as  upon  many  other, 
one  mud  wait  for  farther  Light  from  time.  It  is 
difficult  in  Phyficks  to  get  as  far  as  a  Syftem,  it  is 
even  fometimes  as  hard  entirely  to  overturn  one. 


S 
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Shel l-F  i  s  h  e  s, 

*  '•  - 

Ekk&JHS  H  O’  Animals  in  general  have  an  indifpen- 
T  fe  fable  need  of  Progrefiive  Motion,  whether 
10  ~  S  it  be  for  procuring  their  Food,  or  other 
Occafions }  there  are  neverthelefs  a  great 
Number,  that  by  their  Figure  alone  feera  uncapable 
thereof  ^  fuch  are  feveral  Sorts  of  Shell-Fiihes'j 
and  it  is  for  this  Reafon  that  Monfieur  Reaumur  has 
obferved  them  very  carefully,  lead  they  Ihould, 
as  one  may  fay,  rob  us  of  their  manner  of  Walking 
for  oftentimes  fuch  a  matter  of  Fad,  tho’  altogether 
External,  is  as  hard  to  be  difcover’d,  as  the  Inter¬ 
nal  Structure  of  the  Parts  of  Bodies, 

^  C  c  3  The 


The  late  Monfieur  Poupart  has  already  obferved 
that  the  Rlvet-Mufcles  lying  upon  the  flat  Sides  of 
their  Shells,  did  protrude,  as  often  as  they  had  a 
mind,  a  part,  which  from  its  ufe  one  may  call  a 
Leg  or  an  Arm,  that  it  ferved  to  dig  the  Sand  un¬ 
der  them,  and  confequently  to  turn  them  gently 
on  one  fide  ;  fo  that  at  la  ft  they  would  be  upon 
the  Edge  of  their  Shells,  after  which  they  put  for¬ 
ward  this  fame  Leg  as  far  as  they  could,  and  then 
leaned  upon  its  Extremity  to  draw  their  Shells  to 
them,  and  fo  Hide  along  in  a  kind  of  a  Track  or  Chan¬ 
nel,  which  they  formed  in  the  Sand,  and  which 
fupported  the  Shell  on  both  Sides:  When  one  looks 
upon  a  Mufcle,  one  would  not  think  it  capable  of 
this  Expedient  and  Refource  of  Mechanifm. 

Monfieur  Reaumur  has  obferved  in  the  Sea- 
Mu  fcles,  what  one  may  alfo  call  their  Leg  or  Arm, 
and  which,  being  in  its  natural  State,  is  but  the 
length  of  two  Lines,  and  yet  can  be  extended  or  pro¬ 
duced  by  them  as  far  as  two  Inches  out  of  their  Shell, 
whereby  the  Animal  having  laid  hold  of  fome  fixed 
place,  it  contrads  its  Arm  again,  and  confequently 
advances  by  drawing  it  felf  along. 

By  fuch  a  kind  of  Management,  the  Detail  of 
which  we  leave  to  him  that  difcove^ed  it,  the  La- 
vignon ,  another  Sheil-Fifh,  marches  upon  the 
Mudd  or  finks  it  felf  into  it  }  But  Monfieur  Reau¬ 
mur  obferves,  that  tho’  he  finks  him  felf  down,  it  is 
not  deeper  than  the  length  of  two  Horns,  or  Tubes, 
that  he  thrufts  out  of  his  Shell,  will  permit  him  j 
and  that  it  is  with  thofe  Tubes  that  he  takes  in 
and  throws  out  Water,  of  which  he  probably  hands 
in  need  for  Refpiration.  Thefe  Horns  muft  al¬ 
ways  have  Communication  with  the  Water  that  is 

above 
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above  him,  from  whence  it  happens,  that  at  fuch 
times  as  he  does  not  ufe  them,  there  is  in  the  Mudd, 
under  which  he  lies,  one  or  two  little  Holes  of 
the  Diameter  of  thofe  Horns,  by  which  he  is  dif- 
cover’d. 

Fhe  length  of  their  Horns  in  other  Shell-Fifhes 
that  have  ’em,  do  like  wife  determine  how  deep 
they  hide  themfelves  in  the  Mudd. 

•The  Goats-Eye,  which  is  a  Shell  of  one  piece 
only,  and  is  always  faften’d  to  a  Stone,  to  which 
the  lower  Circumference  of  the  Shell  can  exactly 
apply  it  felf,  does  not  feern  to  have  any  other  Mo¬ 
tion  than  to  be  able  to  raife  its  Shell  the  heighth  of 
a  Line,  fo  that  its  Body  has  a  Circumference  of 
that  extent  naked  and  uncover’d,  but  as  foon  as 
it  is  touched,  the  Shell  falls  down  and  covers  it 
again.  However  Monf.  Eeaumuv  has  difcover  d  in 
this  Animal  a  Progreflive  Motion  upon  the  Stone 

to  which  it  glews  it  felf. 

The  Ortie  of  the  Sea ,  which  has  the  Figure  of 
a  broken  or  blunted  Cone,  is  likewife  always  faften’d 
upon  a  Stone  by  the  largeft  Bafts  of  its  Cone.  Some 
Circular  Mufcles  are  the  Plane  of the  two  Bafts,  and 
fome  ftreight  Mufcles  pafs  from  oneBafis  to  the  other. 
The  whole  Mechanifm  of  their  Progrefftve  Motion 
confifts  in  general  herein  j  that  half  the  Mufcles,  as 
well  circular  as  ftreight,  which  are  on  the  fide  to¬ 
wards  which  the  Animal  would  go,  are  fwelled  and 
extended,  and  confequently  takes  up  a  fmall  part  of 
a  new  place,  whilft  the  other  half  is  either  drawn 
by  that  which  advances  or  pulhes  it  felf  on  after 
the  fame  manner.  This  Motion  is  neither  quicker 
nor  more  viftble  than  that  of  the  Hand  of  a  Clock. 

c  4 
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There  is  another  Sea-Ortie  which  fattens  it  felf 
to  nothing,  and  is  the  oddeft  of  all  Fifties  by  its 
Figure,  and  the  moft  Angular  by  its  little  Con¬ 
fidence,  becaufe  it  will  melt  in  your  Hands.  It 
would  hardly  deferve  to  be  ranged  under  the  Clafs 
of  Animals,  if  one  did  not  difcover  in  it  the  Mo¬ 
tion  of  Syfiole  and  Diajlole ,  the  only  Tokens  it 
gives  of  being  alive. 

Laftly,  The  Sea-Star,  tho5  it  has  304  Legs  *  at 
each  of  the  five  Rays  of  which  it  is  compofed, 
and  from  whence  it  derives  its  Name  of  Star ,  does 
not  go  the  fatter  for  all  that.  His  1520  Legs 
don’t  give  him  any  advantage  above  the  Mufcle 
that  has  but  one.  What  a  prodigious  Variety  of 
the  Works  of  Nature  !  Not  only  the  great  Swift- 
fiefs  of  Motion ,  but  even  the  extreamejl  Slownefs 
are  performed  in  different  Manners . 
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know  well  enough ,  at  leaf  to  a  certain 
yy  cfi  Degree ,  the  Animals  that  are  7710ft  ex- 
mKf  pofed  to  our  Eyes ,  and  with  which  we 
have ,  as  l  may  fay ,  the  chiefefl  Deal¬ 
ings  :  But  there  are  an  infinite  Number  of  others 
which  the  little  Occafion  we  have  of  ’em,  the 
Difficulty  of  offer  ving  them,  and  a  certain  Con¬ 
tempt  arifing  either  fr  om  their  Smallnefs ,  or  Figure , 
make  us  negleSl  or  abfohitely  deprive  vs  of  the 
Knowledge  of  them  :  Such  are  chiefiy  the  life  els 
and  fmad  Fifes ,  :  .» 

Who  would  believe  that  there  is  an  Animal  that 

isnourifhed  and  refpir^s  only  by  the  Atm,  that  has 

•  •>  neither 


Upon  the  Mufcles  of  the  Lakes  or  Tonds.  405 

neither  Veins  nor  Arteries,  and  confequently  no 
Circulation  of  Blood  ?  To  fay  nothing  of  its  being 
a  Hermaphrodite,  which  is  now  fo  common,  that 
it  is  no  longer  a  Wonder  ;  but  this  Creature  how¬ 
ever  is  different  from  all  the  other  Hermaphrodites 
we  yet  know  for  as  much  as  it  multiplies  it  felf 
independently  of  another  Animal  of  the  fame  Kind, 
and  is  it  felf  both  Father  and  Mother  of  that  which 
is  produced  by  it.  This  is  an  Idea  of  an  Animal 
entirely  New  :  It  is  the  Mufcle  of  the  Lake  or 
Pond  of  which  Monlieur  Mery  has  difcoverd  the 
Strufture  in  fpight  of  its  Figure,  fhapelefs  almoft, 
and  difcouraging  thro’  its  exceffive  Singularity. 

That  which  one  may  call  the  Head  in  this  Crea¬ 
ture,  tho’  there  be  neither  Eyes,  nor  Ears,  nor 
Tongue  in  it,  but  only  a  little  hole  to  which  he  gives 
the  Name  of  Mouth,  is  an  immoveable  Part  and 
fatten’d  to  one  of  its  Shells,  fo  that  it  cannot  go 
and  feek  for  its  Food,  but  the  Food  mutt  come  to 
it,  and  all  the  Food  it  ufes  is  nothing  but  Water, 
which  when  the  Shell  opens  enters  in  by  the  Anus 
of  the  Mufcle  that  likewife  opens  it  felf  at  the  fame 
time  \  from  thence  it  palfes  into  certain  Receptacles 
contained  between  the  Internal  Superficies  of  the 
Shell,  and  the  External  Superficies  of  the  Animal, 
and  at  laft  isdifcharged  into  the  Mouth  of  this  Ani¬ 
mal  when  by  a  certain  Motion  he  draws  it  in. 

At  the  bottom  of  the  Mouth  two  Vefiels  pre- 
fent  themfelves  to  receive  the  Water,  one  of  which 
difperfes  feveral  Branches  into  the  Body  of  the 
Mufcle ,  among  which  one  terminates  in  the  Heart  \ 
the  other  Veffel  is  a  kind  of  Inteftine,  which  pafTes 
at  fir  ft  by  the  Brain  \  then  makes  feveral  Circumvo¬ 
lutions  in  the  Liver,  and  palling  oncroffes  the  Heart 
in  a  (Freight  Line,  and  at  laft  ends  in  the  Anus . 


This  Brain  and  this  Liver  are  only  Tuppofed  to 
be  fuch  Parts,  the  Heart  is  a  little  more  really  fo, 
having  in  it  a  Ventricle  and  two  little  Eats,  and 
the  Motions  of  Syjlole  and  Diaftole  alternately  in 
the  Ventricle,  and  in  the  little  Ears,  but  there 
are  neither  Veins  nor  Arteries  the  Water  that  is 
brought  to  him  by  the  Channel  before- mentioned, 
paffes  from  the  Ventricle  into  the  little  Ears,  and 
returns  from  the  fame  into  the  Ventricle,  making 
a  flight  Reprefentatlon  of  circulating  without  any 
apparent  Effed,  for  when  it  is  once  come  to  the 
Heart,  it  has  no  way  of  getting  out  again.  What 
then  becomes  of  the  quantity  that  muft  be  there 
amafled  ?  Probably  there  is  no  Colledion  at  all  of 
it,  -becaufe  the  Animal  does  not  continually  derive 
Water  by  the  Mouth  to  his  Heart }  and  when  he 
has  brought  a  certain  quantity  into  it,  the  Contra- 
dions  of  the  Heart  evaporate  it  through  his  Pores, 
and  force  it  into  the  neighbouring  Parts  which  are 
refrelhed  and  nourished  by  it. 

The  Channel  which  Monf.  Mery  calls  the  In- 
teftine,  and  which,  as  well  as  the  other,  immedi¬ 
ately  receives  the  Water  from  the  Mouth,  does  not 
feem  proper  to  convey  Nourishment  to  “the  Parts, 
becaufe  it  has  no  Branches  to  diftribute  it  j  never- 
thelefs  it  contains,  towards  its  beginning  and  to¬ 
wards  its  end,  pretty  different  Matters,  the  firft 
of  which  may  perhaps  be  the  Water  digefted,  that 
is  to  fay,  the  nutricious  Juices  extraded  from  it  j 
and  the  other  may  be  the  Excrements. 

The  Mufvle  can’t  refpire  but  when  it  raifes  it 
fdf  above  the  Surface  of  the  Water,  and  it  raifes 
it  felf  as  other  Fifties  do  by  the  Dilatation  it  makes 
of  the  Air  contained  in  it  felf,  whilft  it  dilates  the 

Cavity 
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Cavity  in  which  that  Air  was  fhut  up.  Then  it 
is  (till  by  its  Anus  that  it  receives  the  External  Air, 
and  conduits  it  into  its  Lungs  5  but  it  does  not  feeni 
to  be  very  neceffary  to  it,  becaufe  this  Fifh  is  almoft 
always  plunged  to  the  bottom  of  the  Water. 

Thefe  Mufcles  have  both  Qvaria  and  Seminal  V ?/- 
fels.  Thefe  two  Kinds  of  Organs  are  equally  conj- 
pofed  of  Tubes  that  lie  parallel  with  each  other,  all 
clofed  at  one  end,  and  open  at  the  op  oolite.  One 
can’t  diftinguilh  thefe  Farts  by  their  Strufture, 
which  is  all  alike  to  the  Sight,  but  by  the  diffe¬ 
rence  of  what  they  contain,  and  that  the  more 
ealily,  becaufe  the  Qvaria. are  always  full  of  Eggs 
in  Winter  and  empty  in  Summer,  and  that  in  the 
Velicles  there  is  at  all  times  an  equal  quantity  of 
their  Milk,  of  which  there  being  but  very  little, 
it  fhould  feem  that  it  is  always  difcharged.  All 
the  Channels  or  Tubes  are  difcharged  in  the  Anus , 
and  Monf.  Mery  is  of  opinion,  that  when  the  Eggs 
fall  down  there,  at  the  Seafon  of  their  coming  out, 
they  cannot  fail  to  meet  with  Milk  or  Seed,  which 
may  render  them  fertile.  This  Animal  therefore 
does  not  want  the  Afliftance  of  another  for  Gene¬ 
ration. 

Monf.  Mery  does  not  agree  with  the  late  Mon- 
fieur  Poupart ?  about  the  Progreflive  Motion  of 
thefe  Fifhes.  He  pretends  that  their  whole  Belly, 
which  when  they  pleafe,  they  can  protrude  the 
length  of  two  Inches  out  of  their  Shells,  in  the 
figure  of  the  Keel  of  a  Ship,  creeps  along  the 
Mudd  as  the  Belly  of  a  Serpent  does  upon  the 
Land  :  He  defcribes  the  Mufcles  which  by  their 
alternate  Contradions  perform  the  whole  Work  of 
this  Mechanifm* 
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He  does  not  believe  neither,  that  the  Shell  of 
this  Filh  is  formed  after  the  fame  manner  as  that 
of  a  Snail,  according  to  Monf.  Reaumur's  Defcri- 
ption  of  it.  The  firft  turns  of  the  Snail’s  Shell  are 
not  bigger  in  a  larger  and  older  Snail,  which  proves 
that  the  Shell  is  not  a  Member  of  the  Animal ,  nor 
made  by  a  fucceffive  Addition  of  foreign  Parts, 
but  certain  FafcU  or  Bands  which  one  perceives 
upon  the  Shell  of  a  Mufcle,  are  larger  in  pro¬ 
portion  to  the  Growth  of  the  Filh  ■,  betides,  this 
Animal  has  eight  Mufcles  fatten’d  to  the  in¬ 
ternal  Surface  of  its  Shell  j  wherefore  if  the  Shell 
does  not  grow  in  the  fame  manner  as  the  Fifh, 
thofe  Mufcles  that  were  firft  fatten’d  to  certain 
parts  of  the  growing  Fifh  would  continually  change 
their  Place,  even  till  the  Fifh  had  done  growing, 
but  how  is  that  poffible  ?  The  Difficulty  is  conii- 
derable,  but  perhaps  it  may  be  no  more  than  a 
Difficulty  for  all  that. 

■i 

Up  on  the  Trees  killed  by  the  Frost  in  i7°9* 

violent  Winter  of  the  Year  1709, 
*T  the  Remembrance  of  which  will  laft  a 

fiSSWiB  l°nS  t™6’  kill’d  a  Pr°digi°us  number  of 
*  Trees  throughout  all  France  j  but  it  has 
been  obferved  that  this  Mortality  did  not  extend  it 
felf  indifferently  upon  all :  Thofe  which  one  would 
have  believed  ought  to  have  been  moft  exempt  by 
their  Strength,  fufferM  moft  of  all.  The  hardieft 
Trees  and  thofe  which  keep  their  Leaves  all  the 

Winter,  as  the  Lawrel,  Cyprefs,  and  Green  Oak ; 
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and  among  others  that  are  more  tender,  as  the 
Olive,  Chefnut  and  Walnut,  thofe  that  were  oldeft 
and  ftrongeft  of  ’em  died  in  the  greateft  Quantity. 

The  Caufe  of  this  appearing  oddnefs,  was 'en¬ 
quired  into  at  the  Academy,  Monf.  C^affini,  the 
Son,  alledged  a  very  plain  one  with  refpect  to  the 
old  Trees.  He  faid,  he  had  obferved  that  the  great 
Cold  had  loofen’d  the  Bark  from  the  Wood,  how¬ 
ever  it  came  to  pafs,  in  effeft  it  is  very  Natural 
that  the  Bark  Ihould  flick  fafteft  to  the  Wood  in 
young  Trees  that  are  much  more  full  of  Juice,  and 
of  a  Juice  that  is  more  oily  too.  Now  as  according 
to  the  common  Opinion  of  the  Naturalifts,  it  is 
chiefly  by  the  Bark  that  the  Trees  receive  their 
Nourilhment,  it  muft  needs  have  happen’d  that 
thofe,  in  which  the  Bark  does  moft  eafily  lofe  the 
Communication  it  had  with  the  Wood,  Ihould  die 
fooner  than  others. 

Monf.  Chomel  fancied  another  Reafon,  and  that 
more  General.  There  came  firft  a  very  ftrong 
Froft,  which  was  fucceeded  by  a  Thaw }  then  a 
fecond  Froft  as  ftrong  as  the  former,  and  very 
fudden.  The  Moifture  of  the  Thaw  wherewith 
the  Trees  were  filled,  was  therefore  congealed 
again,  that  is  to  fay,  it  did  extend  and  dilate  it 
felf  with  great  Violence  and  Quicknefs,  and  fo 
exercifed  upon  the  Fibres,  and  all  the  organical 
Farts  of  the  Trees,  an  Effort  which  was  fo  much 
the  greater  as  it  met  with  more  Refiftance.  Now 
it  is  certain  it  met  with  moft  from  the  ftrongeft 
Trees,  in  which  therefore  it  tore  and  deftroyed 
their  organical  Parts,  Fibres,  V  eflels,  and  fo 
render’d  them  ufelefs  for  Vegetation. 
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If  one  adds  to  this,  according  to  Monfieur  de  la 
Hire's  Syftem,  followed  by  Monf.  Chomel,  that 
Cold  cenfifts  in  certain  laline  Particles  very  pene¬ 
trating,  the  Aftion  would  have  ftill  been  fironver 
and  the  Effedt  greater.  0  9 

That  the  hardeft  or  oldeft  Trees  fhould  make 
fuch  a  Refinance  as  provoked  the  Enemy  the  more, 
there  is  no  room  to  doubt.  Their  Parts  are  necef- 
farily  clofer  and  more  Compact  5  for  which  reafon 
it  is  that  they  put  forth  their  Leaves  later  than 
others,  all  the  reft  being  equal.  Ihe  Unfoldings 
in  which  all  Vegetations  conftft,  muft  be  performed 
more  flowly  in  thofe  tough  Trees,  than  in  fuch 
whofe  Parts  are  fofter,  more  flexible,  and  more 
impregnated  with  Juice. 

.  *n .  relation  to  old  Trees,  Monf.  Homberg  did 
like  wife  give  a  particular  Reafon  of  their  greater 
Refiftance.  Their  Fibres  which  are  at  their  full 
Growth,  and  confequently  are  every  way  extend¬ 
ed  as  much  as  they  can  he,  are  notable  to  undergo 
a  new  Extenfion,  but  powerfully  refill  all  Rare- 
faftion,  whether  it  be  of  the  watry  Juices  they 
naturally  contain,  or  of  any  foreign  Moiflure.  On 
the  contrary  it  is  vifible  that  the  Fibres  of  young 
Trees  are  capable  of  being  extended  every  way. 

Several  Trees  that  feemed  to  have  efcaped  the 
Cruelty  of  this  Winter,  becaufe  they  put  out  new 
Branches  and  Leaves  at  the  Return  of  the  Sapp 
in  Spring,  could  not  reap  the  Benefit  of  that  in 
Autumn,  and  fo  perilhed  entirely.  When  they 
were  cut  they  were  found  more  black  and  burnt 
at  the  Heart  than  towards  the  Aubier ,  or  fofter 
part  of  the  Wood  next  the  inner  Bark.  The  Heart, 
which  is  the  hardeft,  had  been  moredamaged  than 
**  the 
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the  Aubier,  and  it  was  already  Dead,  whilft  the 
Aubier  ftill  preferved  a  fmali  remnant  of  Life. 


Upon  the  Horned  or  Crooked  Corn  called 
Ergot  or  the  S  p  u  r. 

Academy  lately  received  foqae  Ac- 
'j'  counts  of  a  1  Gingreen  or  Mortification 
that  was  become  pretty  common  in  cer¬ 
tain  Countries,  efpeciallyin  the  Orhanois 
and  in  the  Blefois.  Monfieur  Noel ,  Surgeon  of 
the  Hofpital  at  Orleans,  is  he  that  has  given  the 
raoft  particular  Relations  concerning  it  j  he  ac¬ 
quainted  Monf.  Mery  there  were  come  to  his  Hof¬ 
pital  above  50  Perfons,  both  Men  and  Children, 
that  had  been  afflicted  with  a  Dry,  Black  and  Livid 
Mortification,  which  began  always  at  the  Toes, 
continued  more  or  lefs,  and  fometimes  rofe  up  to 
the  Thigh  j  that  he  had  but  one  Patient  that  had 
had  the  Diftemper  in  his  Hand.  The  Mortifica¬ 
tion  left  fome  without  any  Application,  others 
were  cured  by  the  helpof  Scarifications  and  Topics ; 
Four  or  Five  died  after  the  Mortified  Part  was  cut 
off,  becaufe  the  Diftemper  continued  to  rife  up  to 
the  Trunk  or  Body.  That  which  was  moft  fur- 
prifing  is,  that  the  Women  were  not  troubled  with 
it,  or  at  moft  a  few  little  Girls. 

The  Academy  was  likewife  informed,  that  the 
fame  Accident  had  befallen  a  Peafant  near  Blots, 
but  after  a  much  feverer  manner.  He  loft  at  once 
all  the  Toes  of  one  Foot  by  the  » Mortification, 
after  that,  thofe  of  the  other,  after  that,  the  reft 

1  •  of 


a\o  A  Tbilofopbical  'Dikourje 

of  his  two  Feet  j  and  finally  the  Flelh  of  both 
Legs  and  of  his  Thighs  fell  off  fucceffively,  and 
left  nothing  but  the  Bones.  At  the  time  when  this 
Account  was  writ,  the  Cavities  of  the  Bones  of  his 
Hips  began  to  be  filled  with  good  and  new  Flefh- 

It  was  thought,  and  with  pretty  much  proba¬ 
bility,  that  this  ftrange  Diftemper,  which  only  at¬ 
tacks  Poor  People,  and  in  the  Times  of  Dearth  and 
Scarcity  proceeds  from  bad  Food,  and  particular¬ 
ly  from  a  certain  Corn,  Black  and  Horned,  which 
they  call  Ergot,  becaufe  it  really  refembles  the  Fi¬ 
gure  of  a  Cocks  Spur.  Monf.  Fagon,  the  King’s 
firft  Phyfician,  and  Honorary  Academilt  explains 
the  matter  thus. 

There  are  certain  Mills  or  Foggs  that  fpoil  the 
Wheat,  but  from  which  the  moll  part  of  the  Ears 
of  Rye  are  fecured  by  their  Beards.  In  thofe  which 
this  malignant  Moilture  can  reach  and  penetrate,  it 
Rotts  the  Skin  that  covers  the  Grain,  Blackening 
it,  and  Changes  the  Subltance  of  the  Grain  it  felf. 
The  Sapp  that  afeends  into  it,  being  no  longer  con¬ 
fined  by  the  Skin  within  the  ordinary  Bounds, 
comes  in  too  great  abundance  j  and  by  its  Irregularity 
Forms  a  kind  of  Monfter, which  is  moreover  Noxious 
and  Unwholfome,  becaufe  it  confifts  of  a  Mixture 
of  this  Superfluous  Sapp  with  a  vicious  Moilture. 

It  is  only  in  the  Rye  that  the  Ergot  is  found,  and 
whether  it  be  that  the  fame  Caufes  which  produce 
the  Barrennefs  of  a  Year,  do  likewife  produce  it  in 
greater  Quantities }  or  whether  it  be  that  in  a  bad 
Year  the  poor  People  do  not  feparate  it  from  the 
good  Grain,  of  which  they  have  but  a  little  ;  ’tis 
onlyinfuch  Seafons,  and  among  thofe  poor  People, 
that  the  Gangreens  we  have  mentioned,  are  to  be 

found 
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found.  Monf.  Noel  fays;  that  as  the  Rye  of  Sologne 
had  near  a  fourth  Part  of  Ergot  in  it  in  the  Year 
1709,  as  foon  as  the  Country  People  did  eat  of 
the  Bread  that  was  made  from  it,  they  found  thein- 
felves  almoft  intoxicated,  after  which  the  Mor¬ 
tification  often  followed  ,  but  that  in  the  Country 
of  BeauJJe  where  there  was  little  Ergot ,  thefe  Ac¬ 
cidents  were  not  known.  It  may  be  worth  while 
to  read  upon  this  Occafion  a  very  Remarkable  Let¬ 
ter  of  the  late  Monf.  Dodart ,  inferted  in  the  Jour¬ 
nal  de  Scavans  16  March  1676. 

The  Academy,  zealous  of  promoting  the  Pub- 
lick  Good  as  far  as  it  lay  in  their  Power,  writ  to 
the  Count  de  Fonchartrain  what  they  had  learned  of 
the  Evil  Effeds  of  this  Sort  of  Corn,  to  the  end 
that  he  might  be  pleafed  to  take  fuch  order  in  it 
as  he  fhould  think  moft  proper.  The  King  ap¬ 
proved  their  Zeal,  and  ordered  that  Minifter  to 
write  to  the  Intendant  of  Orleans ,  to  acquaint  the 
Peafants  of  his  Diftrid,  with  the  very  great  dan¬ 
ger  of  the  ufe  of  Ergdt ,  and  to  oblige  them  to  ckanfe 
their  Corn  thoroughly  before  they  fent  it  to  the 
Mill ,  and  for  that  purpofe  he  communicated  to 
him  Monf.  Fagon’s  Memorial  upon  that  Subjed. 

About  the  fame  time,  and  in  order  to  procure  a 
farther  Information  of  this  matter,  Monf.  dela  Hire 
the  Son,  writ  to  one  of  his  Friends,  a  good  Phyfi- 
cian  in  the  Country,  defiring  him  to  examine  the 
Farmers  what  they  attributed  the  Produdion  of  this 
Horned  Corn  to,  to  perfwade  them  to  give  fome  of  It 
their  Poultry,  and  to  obferve  what  would  happen 
thereupon  j  and  laftly,  to  Sow  fome  of  it,  and  fee 
whether  it  would  Spring  up  \  all  which  was  done 
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accordingly,  and  he  received  the  following  Account 
about  it. 

1.  This  bad  kind  of  Grain  does  mo  ft  abound 
in  cold  and  moift  Lands,  and  in  rainy  Years  :  A 
particular  fort  of  Rye ,  that  is  fown  in  March ,  is 
more  fubjeli  to  it  than  that  iwhich  is  fown  in 
Autumn. 

2.  The  Poultry  would  not  touch  it  as  foon  as  they 
difcover'd  it,  and  whatever  Art  was  ufed  by  mix- 
big  it  in  their  Food ,  they  chofe  rather  to  Fajl  two 
or  three  Days  than  to  eat  of  it }  and  yet  it  did  not 
appear  to  hurt  them ,  when  they  eat  of  it  unawares , 
nor  did  they  ceafe  to  lay  their  Eggs  as  ufual . 

3.  It  will  not  fpring  up  at  all ,  which  is  very  na¬ 
tural,  and  at  the  fame  time  very  happy. 
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Upon  the  Plants  in  the  Sea, 

SHE  Study  of  TerreFtrial  Botany,  tho’  fo 
T''|g  Painful  and  Fatiguing  as  it  has  been  re- 
,g>k  prefented  in  the  Life  of  Monfieur  Tonr- 
^  nefort ,  is  not  however  fo  tedious  as 
that  of  the  Marine  Botany.  One  muft  go  to  Sea 
along  with  the  Fifhermen  for  otherwife,  what 
they  don’t  look  for,  tho’  it  would  jfometimes 
make  a  Botanift  overjoyed,  they  throw  away  im¬ 
mediately,  whatever  Order  you  give  ’em  to  the 
contrary.  And  what  is  yet  more  irkfome,  is,  that 
you  muft  expeft  nothing  but  from  Chance,  one 
fees  none  of  thofe  Plants,  the  Net  takes ’em  where 
it  can,  and  how  it  can. 
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Notwithftanding  thefe  Difficulties,  Count  Ma?- 
figli  has 1  begun  a  very  confiderable  Marine  Botany , 
all  compofed  of  Plants  of  his  own  getting.  He 
divides  them  into  three  Clafles ;  the  Soft,  thofe 
that  are  almoft  of  Wood,  and  the  Stony  :  This 
Divifion  is  not  very  different  from  that  which  the 
late  Monfieur  Tournefort  communicated  to  the 
Academy  in  the  Year  1700,  tho’  Monf.  Mar  figli 
declares,  that  he  don’t  pretend  to  follow  a  rigorous 
Method  of  Botany. 

The  foft  Plants  are  the  Algus ,  the  Fucus ,  the 
Sponge  y  and  the  Sea-Mofsy  &c. 

The  Plants  that  is  almoft  Wood,  is  the  Lithophy- 
tony  fo  called  by  the  Ancients,  becaufe  they  took 
it  for  a  Stone  Plant.  The  whole  Compofition  of 
this  Plant  confifts  of  two  Parts,  the  Bark  and  the 
Subftance j  the  Bark  when  it  is  juft  taken  out  of 
the  Sea  is  foft,  but  as  it  dryes,  becomes  hard  like 
Chalk,  and  will  crumble  between  ones  Fingers, 
which  probably  deceived .  the  Ancients :  Its  Sub¬ 
ftance  is  of  more  the  Nature  of  Horn  than  Wood; 
if  one  Burns  it,  it  rifes  in  Blifters  juft  like  Horn,  and 
has  the  fame  ftinkingiSmell.  The  Branches  of  the 
Lithophyton  are  as  pliable  as  Whalebone,  and  relift 
the  Knife  in  the  fame  manner. 

The  Stone  Plants,  and  which  only  defervethe 
Name  of  Lithophyton ,  tho’  they  have  it  not,  are 
the  Corrals  and  Madrepores .  Monf.  Marpgli  does 
not  mention  fome  other  kinds,  fuch  as  the  Stone - 
Mufherooms ,  becaufe  they  are  not  found  in  the  Sea 
about  Provence .  Corral  is  well  enough  known  by 
its  external  Figure ;  the  Madrepore  differs  from  it 
in  that  it  has  no  Bark,  is  ufually  White,  and  has 
pretty  vifible  Holes  in  it. 
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Monfieur  Marfigli  having  no  Books  by  him 
when  he  made  his  Gbfervations,  could  not  Search 
any  Authors  concerning  the  Defcriptions  of 
thofe  Plants  which  he  had  Fifhed  out  of  the  Sea, 
nor  what  Names  they  had  given  to  them,  nor  under 
what  Gaffes  they  had  reduced  them,  tho’  thefe 
things  are  very  important  in  Botany.  He  was 
therefore  obliged  either  to-call  them  as  the  Fiffier- 
men  did,  or  to  give  them  Names  fometimes  at  a 
venture,  or  finally  to  leave  them  without  Names, 
and  refer  to  theBotanifts  of  the  Academy  the  Care 
of  enquiring  into  their  true  Names,  and  of  difeo- 
veri their  general  Characters. 

Monfieur  March  ant,  who  took  this  trouble  up¬ 
on  him,  could  not  fucceed  in  it  as  he  defiredj,  for 
befides  the  difficulty  of  reducing  to  certain  Kinds 
thofe  Plants  in  which  the  principal  Parts  that  cha¬ 
racterize  others  are  not  found,  fuch  as  the  Roots, 
Flowers  and  t  ruits,  he  had  nothing  but  Monfieur 
Marfigli  %  Difcription  of  them,  and  not  the  Plants 
themfelves  ,  and  if  he  had  had  them,  that  would 
fcarce  have  been  fufficient,  bscaulethey  often  change 
very  much,  when  they  have  been  a  while  out  oi  the 
Sea.  However,  he  did  all  that  was  poffible  to  be 
done  j  he  ranged  feveral  of  Monfieur  Marfigli ’s  Plants, 
under  their  proper  Kinds,  and  found  out  the  Names 
that  Authors  had  already  given  them.  We  ffiall 
not  however  amufe  ourfelves  with  thefe  Difcove- 
ries,  but  only  Extrad  from  Monf.  Marfigli's  Ac¬ 
count  that  which  is  molt  Philofophical  therein. 

The  Abus’ s  are  only  the  Sea  Plants  that  have 

Roots,  and  they  therefore  fpring  from  Muddy 

Bottoms,  like  the  Terreftrial  Plants.  All  the  reft, 

without  Exception,  grow  upon  hard  Bodies,  as 

upon 
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Rocks,  Shells,  pieces  of  Iron,  Conglutinations  of 
Earth,  Wood,  and  even  upon  other  Plants,  &c. 
they  are  clofely  fatten'd  to  them  by  tneir  Stalk  or 
Foot  j  but  neither  hath  this  Foot  any  Fibres  pro¬ 
per  to  draw  Nouriflnnenf,  nor  can  the  tnoft  part 
of  the  Bodies  that  bear  thejfe  Plants  be  fufpefted  of 

being  capable  to  furnilh  it. 

Mon  fie  ur  Marfigli  believes,  tuat  all  thefe  Plants 
which  have  no  Roots  are  all  Root  themfelves  ,  tnat 
is  to  fay,  that  they  attraft  their  Nourifhment  by 
an  Infinity  of  Pores  that  are  found  in  all  Parts  of 
them  3  fome  of  ’em  being  fullof  very  vifible,  Holes. 
This  manner  of  Vegetating  is  very  convenient  for 
them,  becaufe  they  are  furrounded  with  the  Wa¬ 
ter  of  the  Sea  on  all  Sides,  which  bring  them  their 
Nourifhment  3  whereas  the  lerreflrial  Plants  that 
receive  theirs  from  the  Earth,  but  have  but  one 
part  that  is  embraced  by  it,  ftan4  in  need  of  a  par¬ 
ticular  Difpofition  and  Organs  in  that  Part :  And 
accordingly  all  the  Marine  Plants,  as  far  as  Moni. 
Marfigli  could  difcover  the  Contexture  of  them, 
both  by  his  naked  Eye,  and  with  the  help  of  the 
Microfcopes,  are  only  cotnpofed  of  a  heap  of  little 
Glands,  or  very  frnall  Veffels,  that  filtrate  the  Sea 
Water,  and  feparate  the  juices  that  are  proper  for 
their  Nourifhment  3  which  Juices  are  commonly 
glutinous  and  milky. 

If  one  Part  of  a  foft  Plant,  or  of  a  Lithophyton , 
is  in  the  Sea  Water,  it  continues  frelh  and  alive, 
whilft  the  other  Part  that  is  out  dryes  away.  The 
contrary  happens  to  Terreftrial  Plants,  all  the  Parts 
of  which  will  remain  alive, provided  that  one  alone  of 
’em  Hand  in  the  Water  this  proves  that  the  Com¬ 
munication  which  is  between  the  Parts  of  the  I  er- 
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reftrial  Plants  is  not  between  thofe  of  the  Marine 
Plants,  and  that  the  Parts  of  the  latter  are  nourifhed 
independantly  on  each  other  j  and  by  a  certain 
Appojition  of  Matter,  which  derives  it  felf  to  each 
of  ’em  in  particular.  After  this  general  Idea  of 
the  Marine  Plants,  we  will  colled  fome  of  the  moft 
remarkable  Particularities  obferved  by  Monlieur 
Marfigli. 

There  is  a  Fticus,  the  Foot  of  which  is  a  quar¬ 
ter  of  an  Inch  in  Diameter  whilft  the  Plants  are 
frefh,  but  it  becomes  as  flender  as  a  Thread  when 
it  has  loft  the  Water  it  contained. 

There  is  another  that  creeps  along  upon  the  Rock 
.with  much  Irregularity,  fo  that  one  cannot  diftin- 
guifh  its  real  Foot. 

The  Sea-Orange-,  which  is  a  kind  of  Fucus,  bears 
that  Name  becaufe  of  its  round  Figure.  It  has 
neither  Body  nor  Branches,  and  in  fhort  is  nothing 
but  an  Orange,  being  about  4  Inches  and  a  half  in 
Diameter,  but  the  Subftance  of  it  is  no  more  than 
one  Line  and  a  half.  All  the  reft  is  only  a  great 
Concavity,  fuftained  by  a  vaft  number  of  Filaments 
that  crofs  it,  and  filled  with  the  Sea- Water  that 
has  been  filtrated  by  the  little  Glands  of  its  Sub¬ 
ftance. 

There  is  another  Plant  that  is  nothing  but  a  Bark, 
and  it  commonly  grows  upon  thofe  Lithophytons 
that  have  loft  all,  or  moft  part  of  their  own  Bark. 
It  never  covers  any  but  the  naked  of  ’em,  fome- 
times  it  cloaths  the  Stone.  When  it  is  alive  it  is 
as  thick  as  the  back  of  a  Knife  •,  the  Subftance  of  it 
is  like  that  of  a  Mufheroom,and  the  Colour  a  bright 
Red.  Its  external  Surface  is  all  over  cover’d  with  a 

great  Number  of  Swellings,  full  of  a  glutinous 
-  .  Juice. 
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Juice.  About  thofe  Swellings  one  fees  ninny  but¬ 
tons  or  little  Tubes  of  an  Aurora  Colour,  which 
upon  a  fine  red  Ground  makes  a  very  agreeable 
Effed.  The  Internal  Surface  is  quite  fmooth,  and 
accommodates  it  felf  to  the  Figure  of  the  Body  over 
which  it  is  extended.  This  Plant  is  of  a  much  more 
lingular  Nature  than  the  Terreftrial  Plants,  that 
only  live  upon  others. 

Several  kinds  of  Sponges  when  they  come  out 
of  the  Sea,  have,  in  certain  little  Holes,  a  Motion 
of  Syfiole  and  Liajlole,  which  lafts  till  the  W  ater 
inclofed  in  them  be  quite  fpent. 

Some  Plants  of  the  Clafs  of  foft  ones,  when  dry, 
crumble  as  eafily  between  the  Fingers  as  the  Bark 
of  the  Lithophyton. 

There  is  a  Lithophyton  that  has  fuch  a  great 
Number  of  Capillary  Branches,  that  it  feems  to 
compofea  kind  of  Tree  with  Leaves.  However, 
as  all  thofe  Branches  are  perfeftly  of  the  fame  Sub- 
ftance  with  the  Trunk,  it  is  true  without  Exce¬ 
ption,  that  none  of  the  Lithophytons  have  Leaves. 

There  is  a  kind  of  Lithophyton  without  Bark ; 
its  Superfices  is  cover’d  with  a  glutinous  Matter, 
like  a  Varnifh,  which  mod  abounds  at  the  Foot 
of  it.  This  Plant  is  all  full  of  Thorns,  which  ap¬ 
pear  bed  at  the  Top  of  the  Branches,  where  there 
is  lead  of  the  Varnifh.  One  fees  likewife  about 
them,  as  they  come  out  of  the  Water,  certain  little 
Globules  of  a  Glutinous  Matter,  which  when  the 
Plant  is  put  into  a  VefTel  full  of  Sea  Water,  fpread 
themfelves  about  the  Branches,  making  an  agrea- 

able  Symmetry.  _  y  ■  . 

The  Coral  grows  ordinarily  in  Grotto’s,  of 
which  the  Concave  Vault  is  almod  parallel  with 
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the  Superfees  of  the  Earth  ;  the  Sea  is  as  fmooth 
there  as  a.  Pond,  the  Fifhermen  affure,  and  Monf. 
Marfigli  believes  till  now  upon  his  own  Obferva- 
tion,  that  Coral  does  not  grow  in  thofe  Grotto’s 
that  are  open  towards  the  North,  they  muft  be 
turned  towards  the  South,  or  at  leaft  towards  the 
Eaft  or  Weft.  It  grows  beft  and  quickeft  where 
the  Sea  is  (halloweft.  It  grows  quite  contrary  to 
Terreftrial  Plants,  and  even  to  the  foft  Sea  Plants 
and  Lithophytons ,  for  its  Root  or  Foot  is  faftetfd 
to  the  Top  of  the  Grotto,  and  its  Head  or  Branches 
are  turned  downwards.  - 

It  is  equally  hard,  and  red,  in  and  out  of  the  Wa¬ 
tery  only  its  Bark,  as  it  dries,  affumes  a  Colour  a  little 
more  Livid,  and  the  Extremities  of  its  Branches  are 
fofter  when  they  come  out  of  the  Sea,  than  the  reft 
of  the  Plant,  being  full  of  a  Juice  that  is  not  yet 
•  Confolidated  }  thefe  Extremities  as  they  dry  in  the 
Air  become  Friable. 

The  Foot  by  which  the  Coral  is  fafteffd  to  a 
folid  Body, affumes  exadly  the  Figure  of  that  Body, 
embracing  in  it  the  form  of  a  Plate  or  Covering  to  a 
certain  extent,  which  plainly  proves  that  the  Sub- 
fiance  of  Coral  was  fluid  in  its  firft  Formation  ,  and 
that  which  proves  it  yet  better  is,  that  this  fame 
Sub  fiance,  tapifles  or  lines  the  infide  of  a  Shell,  into 
which  it  could  not  enter  but  as  a  Liquid. 

The  Bark  extends  it  felf  equally  throughout,  it  is 
lefs  com  pad  and  lefs  hard  than  the  Internal  Sub- 
ftance  which  is  Stony,  and  is  eafily  feparated  from 
it,  when  the  Plant  is  new  *5  it  is  filled  and  all  crof- 
fed  with  little  round  Tubes,  which  have  each  of 
’em  at  their  Top  a  hole  fo  final],  that  its  fcarce  per¬ 
ceptible  but  with  a  Microfcope  ,  they  are  full  of  a 
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A  if  ".1 


upon  the  (plants  in  the  Sea.  410 

Glutinous  Juice,  which  while  the  Plant  is  frelh  and 
young,  is  of  a  milky  Colour,  but  being  afterwards 
condenfed  affutnes  the  Colour  of  Saffron  bordering 
upon  a  Red.  The  Internal  Surface  of  the  Bark  is 
all  fhagreen’d  or  rugged  with  an  Infinity  of  little 
Glands.  •  .  .  . 

The  Superfices  of  the  Coral,  diverted  of  its 
Bark,  is  all  traced  with  Channels  that  run  from 
the  Plate  or  Foot,  quite  to  the  Extremities  of  the 
Branches.  There  is  in  the  proper  Subftance  ofthe 
Plant  a  number  of  theie  little  Cells,  full  of  a  Juice 
exadly  like  that  in  the  little  Tubes  of  the  Bark,  but 
thefe  Cells  are  not  vifible,  and  perhaps  do  only  exift 
in  the  External  Circumference  of  the  proper  Sub- 
rtance }  all  the  infide  appears  perfediy  Solid  and 
Stony.  The  Cells  are  likewife  larger  and  more  nu¬ 
merous  towards  the  Extremities  of  the  Branches, 
than  towards  the  Foot. 

All  this  together  fee  ms  fufficiently  to  prove  that 
the  whole  Organical  Structure  of  Coral,  with  re- 
fped  to  Vegetation,  confirts  in  its  Bark,  and  in  the 
Superficies  of  the  Coraline  Subftance,  that  the 
Bark  filters  by  its  Tubes  a  Juice  that  fpreads  it  felf 
between  the  laid  Bark  and  the  Subftance,  filling  the 
little  Cells  thereof,  and  running  along  the  Chan¬ 
nels,  even  to  the  Extremities  of  the  Branches  j  and 
that  this  Juice  being  petrified  as  well  in  the  Cells 
which  furround  the  Coraline  Subftance,  as  in  thofe 
of  the  Extremities  of  the  Branches,  whofe  Sub¬ 
ftance  is  not  yet  formed,  makes  the  Plant  grow 
both  in  Bignefs  and  Tallnefs.  We  are  obliged  to 
content  ourfelves  with  this  Explanation,  tho’  very 
flight  and  imperfed  in  comparifon  of  that  into 
which  Count  Marfigli  enter’d  with  Pleafure,  upon 
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fo  Angular  a  Vegetation,  whereof  he  has  given  the 
firft  Account. 

Coral  is  eaten  by  the  Worms ;  Monf.  Marfigli 
has  given  us  the  Figure  of  a  Piece  fo  eaten,  and  in¬ 
tends  to  defcribe  it  yet  better  in  his  DifTertation  up¬ 
on  Sea-Animals. 

The  Madrepores  grow  commonly  in  the  fame 
places  as  Coral. 

Moft  of  them  change  their  Colour  out  of  the 
Sea. 

They  are  commonly  more  heavy  and  eafie  to  be 
crumbled.  Some  of  them  are  as  brittle  as  Glafs, 
and  others  yet  more,  fo  that  one  can  hardly  touch 
them. 

This  is  what  relates  to  the  moft  curious  Parti¬ 
culars  of  the  Marine  Plants  of  the  three  Claffes, 
but  we  have  not'yet  touched  upon  their  Multi¬ 
plication,  an  effential  part,  but  very  obfcure  in 
this  Botany.  To  fee  the  Flowers,  or  Fruits,  or 
Seeds,  of  a  Marine  Plant,  one  muft  be  doubly 
favour’d  by  Fortune',  one  muft  draw  it  out  of  the 
Sea  by  a  Net  that  diftinguifhes  nothing,  and  take 
it  exadly  at  a  time  when  it  is  in  Bloffom  or  Seed. 
And  tho’  we  have  always  the  Terreftrial  Plants 
under  our  Eyes  and  at  our  own  Command  ^  yet 
there  are  ftill  fome  of  them,  as  the  Muflirooms 
and  Troufles,  which  have  concealed  from  us  for 
a  very  long  time  the  manner  of  their  Multipli¬ 
cation. 

Neverthelefs,  as  the  Diligence  of  an  Obferver 
compels  Fortune  to  be  favourable  at  laft,  Count 
Marfigli ,  in  the  Year  1707,  made  a  Difcovery 
which  will  be  for  ever  famous  in  the  Marine  Bo¬ 
tany.  It  is  that  of  the  Flowers  of  Corral,  they 
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are  white,  having  each  of  ’em  a  little  Foot  and 
eight  Leaves,  which  are  altogether  of  the  fize 
and  figure  of  a  Glove.  They  are  very  numerous 
throughout  the  whole  Plant.  They  come  out  of 
all  the  little  Tubes  of  the  Bark,  and  return  into 
them  again  at  the  very  inftant  you  take  the  Plant 
out  of  the  Water }  but  put  the  Plant  in  again,  and 
the  Flowers  will  appear  in  lets  than  an  Hour  s 
Time^  and  in  this  manner  you  may  deal  with 
it  fometimes  for  the  fpace  of  twelve  Days,  after 
which  the  Flowers  affume  the  Shape  of  a  little 
yellow  Globe,  and  fall  off  from  the  Plant  to  the 
bottom  of  the  Water,  the  Defcription  of  this  Phe¬ 
nomenon  has  been  publilhed  more  at  large  in  the 
Supplement  of  the  Journal  des  Scavans  for  the 
Year  1707.  It  has  been  long  thought  that  Coral 
was  nothing  but  a  Stone,  and  what  would  People 
have  faid  to  have  feen  fuch  a  Stone  cover  d  all 
over  with  Flowers  ?  As  for  us  who  know  that  it 
is  a  Plant,  we  cannot  forbear  thinking  that  thefe 
Flowers  are  very  ftrange.  Coral  might  have  been 
without  ’em  much  better  than  a  great  Number  of 
Terrefcrial  Plants. 

According  to  the  Analogy  of  other  Plants,  it 
fhould  feem  as  if  thofe  little  round  things  that  fall 
off  from  the  Coral  in  the  Sea  did  contain  the 
Seeds  thereof ;  but  Monf.  Uarjlgli  open’d  them  and 
found  neither  Seed,  nor  any  thing  that  came  near 
it  in  them  \  but  only  a  glutinous  Juice,  like  that 
he  met  with  in  the  Bark.  Befides,  fince  Corral  is 
faften’d  to  the  top  of  the  Grotto,  where  it  grows 
with  its  Heels  upwards,  and  that  thofe  round  things 
fall  by  their  own  weight  to  the  bottom  of  the 

Water,  it  would  bp  difficult  for  their  Seeds  to 
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fpring  upwards  if  there  were  any  fuch  in  them, 
unlefs  perhaps  their  weight  (hould  diminifh,  or  that 
they  (hould  open  and  their  Seeds  being  lighter  than 
they,  fhould  afcend.  But  it  is  better  to  wave  our 
Conjectures,  and  ftay  till  time  clears  up  this  My- 
lleryof  the  Seeds  of  Coral,  which  cannot  be  more 
furprizing  than  what  has  been  before  related  con¬ 
cerning  their  Flowers. 

Monf.  Marfigli  obferved,  that  the  little  Glo¬ 
bules  of  the  Lithophyton ,  that  has  Thorns  upon  it 
and  no  Bark,  lengthen’d  themfelves,  put  out  two 
Filaments  at  their  top,  and  at  la  ft  became  kinds  of 
Flowers,  whilft  the  Plant  was  kept  in  the  Sea- 
Water,  but  refumed  their  firft  Figure  when  it 
was  taken  out,  and  fo  toties  qmties ,  in  which  re- 
fpeft  the  appearance  was  exaftly  the  fame  with 
that  of  the  Flowers  of  Coral,  and  it  would  laft 
fo  two  Days ,  but  thefe  Flowers,  no  more  than 
thofe  of  Coral,  contained  any  folid  Seed  in  them. 

The  Clafs  of  foft  Plants  did  a  little  better  fatisfie 
the  Curiofity  of  Count  Marfigli.  He  found  one 
without  any  Leaves  which  had  very  fine  Flowers, 
in  fix  white  Divifions,  with  fix  white  Filaments 
and  pretty  large  round  Fruit,  each  containing  fix 
little  yellow  Seeds,  and  of  a  very  ftiarp  tafte.  He 
faw  another  Plant,  the  Cods  or  Shells  of  which 
were  empty,  and  had  probably  fhed  their  Seeds  \ 
On  the  other  hand  he  met  with  Fruits  fallen  off 
from  their  Plants,  one  of  which  was  like  a  Fig, 
having  Seeds  in  it  :  Another  was  a  kind  of  little 
Olive,,  and  is  faid  to  be  the  Fruit  of  the  Algus ,  and 
has  a  folid  Nut  or  Stone  in  it.  There  are  likewife 
fome  foft  Plants,  and  particularly  the  Plant- Bark 
which  difclofed  no  Seed,  but  'in  lieu  of  it  there 
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were  Flowers  which  appeared  and  difappeared 
again  juft  like  thofe  of  Coral,  and  of  the  thorny 

Lithophyton. 

Thus  we  know  the  Flowers  in  each  of  the  three 
Claffes,  and  the  Seeds  in  that  of  the  foft  Plants ; 
conliderable  Beginnings  in  the  Marine  Botany,  and 
wholly  owing  to  Monf.  Marfigli ,  to  whom  we  lhall 
probably  be  ftill  more  beholden  for  a  farther  Pro- 
grefs  in  thefe  unknown  Paths  of  Natural  Phi-, 
lofophy. 


Upon  the  Manner  how  federal  I\inc}s  of  Shell 
Fishes  faften  them/ elves  to  certain  'Bodies . 


_  Hen  we  treated  of  the  progreffive  Motion 
fVf  of  feveral  Kinds  of  Shell-Fifhes  in  the 
*,$)!  Hiftory  of  1710,  we  took  notice  of  the 
almoft  perpetual  Immobility  of  feme  of 
’em,  for  one  cannot  treat  of  their  progreffive  Mo¬ 
tion,  without  faying  that  the  molt  part  have  none, 
and  in  that  refped  are  more  a-kin  to  Plants  than 
Animals.  There  are  even  fome  of  them  that  never 
once  ftir  out  of  the  place,  where,  as  I  may  fay, 
they  firft  took  Root.  It  is  concerning  their  Immo¬ 
bility  that  we  are  now  a  going  to  fpeak,  from 
Monf.  Reaumur,  Author  of  all  the  following  Ob- 
fervations. 

The  Goats-Eye,  a  Shell-Fiffi  fo  called,  fallens  its 
felf  by  a  very  flat  Balls  to  the  fmootheft  Stones, 
and  fallens  its  felf  to  them  fo  ftrongly,  that  being 
placed  in  a  Situation  in  which  the  faid  Balls  and  the 
Stone  were  vertical,  they  were  obliged  to  make, 
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ule  of  a  Weight  of  28  or  50  Pounds  to  make  the 
Fifh  let  go  its  hold.  It  is  remarkable  that  the  Ba(i3 
which  is  Elliptick  is  not  above  an  Inch  in  its  lar- 
geft  Diameter.  From  whence  then  proceeds  fo 
great  a  Strength  ?  It  is  hardly  probable,  confidering 
the  fmoothnefs  of  both  Bodies,  that  the  Bafis  of 
the  Goats-Eye,  let  it  be  never  fo  Mufculous,  can 
fufficiently  infinuate  it  felf  into  the  imperceptible 
Afperities  or  Ruggidnefs  of  the  Stone ;  and  in  (hort, 
fucli  an  Infinuation  would  not  have  any  great  elf  eft 
in  a  vertical  Situation.  And  fo  likewife  Monfieur 
Reaumur  has  fatisfied  hitnfelf  by  feveral  decifive 
Tryals,  that  this  Shell-Fifh  is  fo  ftrongly  fatten’d 
to  the  Stone  by  the  means  of  a  Glue  that  comes 
from  it,  and  that  even  the  Aftion  of  the  Mufcles 
of  its  Bafis,  which  we  may  alfo  add,  has  no  fhare 
at  all  therein. 

This  Glue  is  yet  more  remarkable  in  the  Sea- 
Orties,  which  do  likewife  joyn  themfelves  no  lefs 
clofely  to  Stones.  Thefe  Creatures  are  neither 
cover’d  with  Scales  nor  Shells,  nor  is  their  Skin  a 
Membrane  or  Texture  of  folid  Fibres ,  ’tis  no  more 
than  the  Skin  or  Film  of  a  vifcous  Matter,  which 
is  immediately  diffolved  in  Brandy,  whilft  the 
reft  of  the  Body  remains  entire,  and  without  al¬ 
teration. 

The  1  520  Legs  of  the  Sea-Star  do  not  feem 
fo  much  to  be  given  to  it  in  order  to  promote,  as 
to  retard  its  Motion.  They  are  very  foft,  and 
ferve  to  glue  this  Fifli  to  the  neighbouring  Bodies  j 
infomuch  that  you  break  them  off  when  you  at¬ 
tempt  to  unfaften  them. 

The  Sea-Mufcles  have  a  way  of  fattening  them¬ 
felves.  that  is  the  moil  lingular  of  all.  They 
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throw  out  from  their  Bodies,  Fibres  or  Threads 
as  thick  as  a  good  big  Hair,  and  at  moft  as  long  as 
three  Inches,  and  fometimes  about  the  number  of 
150  of  ’em}  with  thefe  they  lay  hold  on  fuch 
things  as  are  round  ’em,  and  moft  commonly  of 

the  Shells  of  other  Mufcles.  They  throw  them 

* 

every  way,  and  they  hold  themfelves  by  them  as 
by  Ropes  that  have  different  Directions.  Mon- 
fieur  Reaumur  did  not  only  obferve  that  they  fputi 
thefe  Threads,  and  that  when  they  were  cut  off 
they  fpun  more }  but  he  has  likewife  difcover’d 
the  curious  Detail  of  the  Mechanifm  they  ufe 
therein. 

The  Marine  Pinnes ,  another  kind  of  Shell-Fifli, 
fallen  themfelves  likewife  by  Threads  much  finer 
than  thofe  of  Mufcles,  but  in  a  much  greater 
Number.  People  make  fine  Works  with  thofe, 
whereas  the  Threads  of  the^Mufcles  are  good 
for  nothing.  The  Marine  Pinnes  may  be 
accounted  the  Silk-worms  of  the  Sea,  and  the 
Mufcles  the  Caterpillars. 

Laftly,  the  Worms  that  are  called  Tube-Wormst 
becaufe  being  otherwife  pretty  like  the  Earth¬ 
worms,  they  are  inclofed  in  a  round  Tube  or  Pipe 
of  a  fhelly  Subftance,  make  themfelves  a  Habi¬ 
tation  which  they  never  forfake,  by  fattening  their 
Tube  either  upon  a  Stone  or  upon  hard  Sand,  or 
or  fome  other  forts  of  Shells.  This  Tube  follows 
exaftly  the  Compafs  or  Windings  of  the  Surface  to 
which  it  is  glued  }  rifes  or  finks  with  it,  It 
even  creeps  along  without  being  obliged  to  it  by 
this  Surface,  and  becaufe  it  feems  to  have  followed 
the  Natural  Motions  of  the  Worm.  All  this  is 
explained  of  it  felf,  in  Mr*  Reaumur's  Syftem, 


who  pretends  that  this  Tube,  like  the  Shells  of 
Snails,  is  formed  of  the  vifcous  Matter  that  per- 
fpires  from  the  Body  of  this  little  Animal. 

Another  Species  of  Sea-worms,  which  probably 
do  not  perfpire  fo  much  of  the  like  Matter,  make 
themfelves  a  Tube  or  Shell  of  nothing  but  the 
Grains  of  fine  Sand  and  the  little  Fragments  of 
other  Shells  which  they  glue  together,  and  this 
little  Building  of  chequer’d  or  inlaid  Pieces,  is 
neverthelefs  very  neatly  formed, 
i  It  is  by  the  means  of  the  like  Glue  that  Oyfters 
fallen  themfelves  to  Rocks,  and  even  to  each  other } 
and  in  a  word,  this  is  the  univerfal  Cement  that 
Nature  makes  ufe  of  whenfoever  fhe  has  a  Mind, 
as  one  may  fay,  to  build  in  the  Sea,  or  to  fecure 
any  thing  againft  the  violent  and  perpetual  Mo¬ 
tion  of  the  Waters.  The  plainefl  and  fimplefl 
Methods  well  applied  are  always  the  mojl  effe¬ 
ctual. 


Upon  a  TsUw  h\ind  of  Purple. 

Here  are  not  only  more  Things  found  out 
gg  in  thefe  latter  Ages  than  were  lofl  in 
former->  there  can  hardly  any  thing 
at  aU  be  lofl  that  was  worth  the  keeping  : 
For  in  jhort ,  one  need  only  feek  for  it  in  the  Bofom 
of  Nature  where  nothing  is  annihilated  \  and  it  is 
even  a  great  •  flep  towards  finding  it  again ,  to  be 
fure  that  it  can  be  found. 

The  Colour  of  Purple ,  formerly  fo  highly  va¬ 
lued,  that  it  was  one  of  the  principal  Signs  of 

Dignity 
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Dignity  among  the  Romans ,  either  has  not  been, 
as  was  believed,  quite  loll,  or  at  lea  ft  was  found 
again  about  thirty  Years  ago  by  the  Royal-Society 
in  England.  One  of  the  Shells  from  whence  it 
proceeds,  and  which  is  a  Kind  of  Buccinum ,  is  com¬ 
mon  upon  the  Coalls  of  that  Country. 

Another  Buccinum ,  which  likewife  yields  the 
Tincture  of  Purple,  and  probably  one  of  thofe 
defcribed  by  Pliny ,  is  found  upon  the  Coafts  o£ 
Poitou,  and  Monf.  Reaumur  enquiring  into  it  more 
nicely  found  out  another  Purple  where  he  did  not 
look  for  it,  and  which  according  to  all  appearances 
was  unknown  to  the  Ancients,  tho’  of  the  fame 
Kind  with  their  own. 

The  Buccinum  of  Poitou  that  yields  Purple, 
is  commonly  found  among  certain  Stones  or  Sands, 
which  are  cover’d  with  Oval  Grains  of  the  length 
of  three  Lines,  and  of  the  bignefs  of  a  little  more 
than  one,  full  of  a  white  Liquor,  but  enclining  a 
little  to  yellow,  not  unlike  that  which  is  drawn 
from  the  Buccinum  it  felf  j  this  Liquor  after  fome 
Changes  alfumes  the  Colour  of  Purple.  After 
feveral  Experiments  and  Obfervations,  Monf.  Reau¬ 
mur  is  of  Opinion  thefe  Grains  are  not  the  Eggs  of 
any  of  the  Shell-Fifties  called  Buccinum  j  neither 
are  they  the  Seeds  of  any  Marine  Plant,  they  muffc 
therefore  be  the  Eggs  of  fome  Filh.  They  don’t 
begin  to  appear  but  in  Autumn.- 

If  you  break  thefe  Grains  upon  a  white  Cloth, 
they  only  tinge  it  at  firft  with  a  yellow  Colour, 
and  that  fcarce  vifible  too,  but  in  three^or  four  Mi¬ 
nutes  it  turns  to  a  fine  bright  Purple,  provided 
you  expofe  it  to  the  open  Air  :  for  (wh  ch  is  well 
worth  obfervation,  and  Which  (hews  the  exceeding 
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nicenefs  of  the  Produdion  of  this  Colour)  the  Air 
of  a  Chamber,  tho’  the  Windows  be  open,  will 
not  fuffice.  The  Tindure  of  thefe  Grains  is  dimi- 
niflied  a  little,  by  frequent  waffling  the  Cloth. 

Monf.  Reaumur  has  difcover’d  by  fome  Expe¬ 
riments,  that  the  effed  of  the  Air  upon  the  Liquor 
of  the  Grains  confiffs,  not  in  depriving  it  of  any 
of  its  Particles,  nor  in  giving  it  any  new  ones,  but 
limply  in  agitating  and  changing  the  Difpofition  of 
the  Parts  that  compofe  it. 

Cocheneel  is  a  very  fine  red  Colour,  but  it  is 
only  proper  in  Woollen,  and  is  good  for  nothing 
either  in  Silk  or  Linnen. 

Carthame  yields  a  fine  Poppy-colour  and  Crim- 
fon,  but  it  is  only  proper  in  Silk.  If  one  improves 
thefe  Grains  of  Monf.  Reaumur ,  one  may  find  out 
a  fine  Red  that  is  neceflary  for  Dying  Linnen,  and 
which  will  perhaps  exceed  the  Red  of  the  Indian 
Linnens,  which  is  not  very  fine. 

Monf.  Reaumur  compares  his  new  Purple  with 
that  which  is  drawn  from  the  Buccinums  of  Poitou. 
Thofe  Buccinums  have  at  their  Collar  or  Neck  (for 
we  may  allow  them  one  as  well  as  the  Snails)  a 
little  Receptacle,  or  Vefiel  improperly  termed  a 
Vein  by  the  Ancients,  which  contains  no  .more 
than  one  good  drop  of  a  yellowifh  Liquor.  The 
Linnen  that  is  tinged  therewith  being  expofed  to  a 
moderate  Heat  of  the  Sun,  aflumes  at  firft  a 
greenilh  Colour,  then  a  Lemon  Colour,  next  a 
brighter  Green,  afterwards  a  deeper,  then  a  Vio¬ 
let,  and  laft  of  all  a  fine  Purple.  This  happens  in 
a  few  Hours  j  but  if  the  Heat  of  the  Sun  be  very 
ftrong,  the  fine  Purple  appears  at  once  without 
{hewing  the  Preliminary  Colours.  A  great  Fire 

produces 
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produces  the  fame  Effed,  only  a little  more  flowly, 
nor  is  the  Colour  quite  fo  per  fed.  Without  doubt 
the  Heat  of  the  Sun,  much  more  fubtile  than  that 
of  our  common  Fires,  is  more  proper  to  agitate 
the  fineft  Particles  of  the  Liquor.  The  open  Air 
does  likewife  operate  upon  the  Liquor  of  the  Buc* 
tinums ,  efpecially  if  infufed  in  a  good  quantity  of 
Water,  but  not  fo  quickly  •  from  whence  Mon- 
fieur  Reaumur  conjedures  with  a  great  deal  of  pro¬ 
bability,  that  the  Liquor  of  the  Buccinums ,  and 
that  of  the  Grains,  is  pretty  near  of  the  fame  Na¬ 
ture,  faving  that  the  latter  is  more  watry.  They 
differ  likewife  in  the  Tafte  ;  that  of  the  Grains  is 
fait,  that  of  the  Buccinums  extreamly  pepper’d 
and  biting ,  perhaps  becaufe  there  is  lefs  Water 
ufed  to  it. 

If  one  would  make  ufe  of  them  in  Dying,  that 
of  the  Grains  would  be  moft  convenient,  and  colt 
lead,  it  being  very  eafie  to  extrad  the  Liquor 
from  a  great  quantity  of  Grains,  which  might  be 
bruifed  all  at  once j  whereas  to  come  at  that  of 
the  Buccinums ,  you  muft  open  the  Receptacle  of 
each  Shell  fingly,  which  would  take  up  a  great 
deal  of  Time  ^  otherwife,  if  for  Expedition  you 
ihould  bruife  the  fmalleft  of  thofe  Shells  together, 
the  Colour  would  be  fpoiled  by  the  mixture  of 
different  Matters  that  come  together  from  the 
Animal. 

One  might  perhapS  find  Chymical  Preparations 
that  could  make  the  Purple  appear  fooner,  or  more 
eafily  than  the  Fire,  the  Sun,  or  the  Air ,  and 
Monf.  Reaumur  has  already  produced  fuch  an  Ef- 
fed  upon  the  Liquor  of  the  Buccinums  with  the 
corrofive  Sublimate,^ practice^  aii J efpecially  that 
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ivhich  is  required  in  an  Art ,  mu  ft  be  ejlablijhed  by 
many  more  Obfervations  and  Trials .  There  is  a 
vajl  difference  between  a  Naturalijl  that  aims  at 
Knowledge ,  and  an  Artifan  that  feeks  nothing  but 

Gain , 
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S  Count  Marffglis  Hiftory  -  of  the  Sea 
A  P  had  awaken’d  the  Attention  of  theChy- 
ntifts  upon  the  Analyfis  of  the  Marine 
Plants,  and  efpecially  of  Coral  ^  Mon- 
fieur  Le?nery  has  added  an  Account  of  fome  new 
Operations'upon  this  Plant  to  thofe  which  he  had 
already  given  in  hisTreatife.  of  Chymiftry.  ^  3Tis 
thofe  new  Operations,  or  rather  that  which  is 
moft  Angular  in  them,  which  we  are  going  to 
relate  here. 

After  having  ufed  in  the  Diflolution  of  Red 
Coral  either  diftiiled  Vinegar,  or  the  Spirit  of  Ve¬ 
nus,  which  is  a  Vinegar  impregnated  with  fome 
Volatile  and  Sulphurious  Particles  of  Copper,  Mon- 
fieur  Temery  tried  other  Acids  that  were  much 
ftronger,  fuch  as  the  Spirits  of  Vitriol,  Alum, 
Nitre,  and  Salt.  Thefe  produce  a  much  greater 
Efifervefcence  and  a  more  fenftble  Heat  than  the 
other  weaker  Dilfolvents  and  their  Strength  is  a 
plain  reafofr  of  fuch  an  Effeft^  Nevertheless,  when 
one  would  make  ufe  of  Coral  in  Phyftck,  it  is  be  ft 
to  diffolve  it  only  with  diftiiled  Vinegar,  or  the 
Spirit  of  Venus,  which  will  make  a  fofter  Impref- 
flon  upon  it,  without  exhaufting  its  Alcaline  qua- 
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lity  in  which  all  its  Virtue  confifts.  Loyal  dif- 
folved  by  the  Spirit  of  Vitriol  makes  a  kind  of 
Vitriol,  and  accordingly  the  Colour  of  that  Dilio- 
lution  is  greenifh.  The  reafon  of  which  is,  that 
the  Acid  of  the  Vitriol  is  incorporated  with  the 
Coral,  as  in  a  Matrix.  When  one  precipitates 
diffolved  Coral  with  Oil  of  Tartar,  it  is  turned  to 
a  very  fine  white  Powder  ;  For  as  foon  as  it  is 
minutely  divided,  it  lofes  its  red  Colour.  This 
precipitated  Coral  will  ftill  ferment  with  Acids, 
for  in  reality  it  has  received  no  other  Change  but  to 
be  very  much  attenuated. 

When  it  is  in  this  Condition,  tho5  it  were  fo 
only  by  Ample  pounding,  a  Knife  touched  with  a 
Load  Atone,  will  difcover  a  great  many  Particles 
of  Iron  in  it.  But  there  are  none  to  be  found  in 
Crabs-Eyes,  in  Pearls  or  Mother  of  Pearls,  nor  in 
Harts-horn  even  after  calcining  them,  tho’  all  thefe 
Matters  do  by  Chymical  Analyfis  pretty  much 
refemble  that  of  Coral.  It  is  true,  they  are  the 
Produftion  of  living  Creatures  \  whereas  Coral  is 
a  Vegetable,  But  from  whence  fiould  a  Marine 
Plant ,  that  is  only  fed  by  Water  wherewith  it  is 
fur  rounded,,  get  Iron  ?  or  which  is  mofl  furpri&ing , 
to  find  Iron  in  Coral ,  or  in  Honey  .<? 

Tho?  the  true  Salt  of  Coral  be  either  a  Volatile 
Alcajine  and  Urinous  Salt,  which  is  extra&ed  from, 
thence  by  Diftiilation,  or  elfe  a  fixed  and  Alcali 
Salt,  produced  by  Calcination  and  Lixiviation,  the 
Chymifts  do  not  call  any  thing  Salt  of  Coral,  but 
fuch  a  Coral  as  is  penetrated  by  Acids,  and  con- 
den  fed  afterwards  by  the  Evaporation  of  the  Moi- 
fture.  When  this  Evaporation  is  almoft  at  an  end, 
the  Liquor  affumes  a  greenifh  Colour,  which 
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Monfieur  Lemery  attributes  to  the  Vitriol,  or  which 
is  the  fame  thing  aimed,  to  the  Iron  contained  in 
the  Coral,  This  kind  of  Chryftallization  of  Coral 
is  made  in  little  fine  Branches,  interlaced  with 
each  other  in  Inch  manner ,  that  they  .  make  an 
agreeable  appearance  of  a  little  Forefh  A  Chymift, 
inclin'd  to  the  Roficrucian  Temper,  would  eafily 
mi  (take  this  for  one  of  thofe  boafted  Palingenefes 
or  Refurreftions,  in  which  the  mixed  Bodies  un¬ 
co  no  pounded  and  reduced  to  their  fir  ft  Principles 
revive  from  their  Allies,  and  refume  their  former 
Figures  }  but  the  Mifchief  is,  the  fame  thing 
equally  happens  to  all  the  Salts  drawn  from  Crabs- 
Eyes,  Pearls,  Harts-horn,  &c.  they  all  turn  to 
Forefts,  tho’  their  Mixtures  had  not  the  leaft  Re- 
femblance  thereto. 

Hitherto  the  Queftion  has  been  only  about  Red 
Coral the  White,  if  it  be  a  Coral,  and  not  a  Madri- 
fiore,  appears  to  be  pretty  much  of  the  fame  Nature, 
and  fhould  be  applied  to  the  fame  Ufes  in  Phyfick  % 
Only  it  feeras  to  be  more  porous  and  fpongy ; 
accordingly  it  ferments  lefs  briskly  with  the  fame 
Difiblvents  which  find  it  more  open.  Probably 
the  red  Colour  proceeds  from  a  Sulphur  that  flops 
or  contrads  its  Pores. 

As  for  what  they  call  Black  Coral,  it  is  none  at 
all,  but  only  a  kind  of  Lithophyton . 
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Upon  T  RUFFLES. 

Ince  there  are  Animals  that  have  hardly 

i©.?  fe  any  thin&  °f the  Nature  °f  Animals  in 

*£  ..^l|  them,  vpe  flcould  not  think  it  ftrange  if 
there  be  plants  that  parclly  deferve  to  be 

ranked  among  the  Number  of  Vegetables  :  Itfeems 
as  if  every  Species  were  to  begin  by  the  inj^niteiy 
Little  of  '  the  fame  that  is  to  fay,  by  thofe  that 
have  lead  of  the  Marks  or  Characters  of  them, 
and  from  thence  to  rife  gradually  till  you  come  to 

thofe  that  are  the  moft  Perfect. 

Truffles  have  neither  Roots  nor  Fibres  tnat  may 
fupply  their  place  nor  Stalks,  nor  F  iowers,  nor 
any  appearance  of  Seeds  :  Neverthelefs  they  cer¬ 
tainly  are  Plants,  and  the  iefs  they  appear  to,  the 
more  Ihould  they  excite  the  Curiolity  ol  Botanuis , 
and  accordingly,  Monf.  Geoffrey  the  younger,  has 
undertaken  to  examine  them  with  a  particular 
Care.  All  that  he  could  difcover  in  them,  that 
might  induce  him  to  believe  them  organized  Bo¬ 
dies,  was  the  Marbling  they  aftume,  after  having 
been  altogether,  and  very  uniformly  white  through¬ 
out  their  internal  Subftance,  which  was  cover  d  by 
a  dark  or  brown  Skin.  This  Marbling  can  only 
be  occafion’d  from  fome  Parrs  becoming  brown  or 
black,  whilft  others  preferve  their  former  white- 
nefs  *,  and  this  fufliciently  proves  the  difference  oi 
thofe  Parts,  which  is  not  vifible  but  at  a  ceri;:ilf1 
Degree  of  Maturity.  Some  of  thefe  Parts  mult 
be  Veffels,  and  perhaps  all  of ’em  may  be  different 
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ones.  If  you  nicely  trace  the  white  Parts,  you 
may  fee  them  extended  from  the  Centre  of  the 
quite  to  the  Circumference,  and  to  the 
-i  icif  ;  and  it  is  from  thence  M on f.  Geoffroy 
,:r e:?  hat  they  are  rather  real  Channels  ^  and 


Truffle 


sO  K 


i  n 
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as  the  brown  Subftahce  appears  thro’  a  Micro- 
fcope  to  be  all  formed  of  little  Veffels^  that  may 
be  the  Fiefh  and  Pulp  of  the  Fruit.  This  Pulp 
is  fprinkled  with  an  infinite  number  of  little  Points, 
black,  round,  feparate,  inclofed  in  the  little  Vef- 
fels,  and  which  one  might  take  for  Seeds,  becaufe 
in  fihort  one  finds  nothing  elfe  that  has  the  lead 
appearance  thereof. 

Truffles  which  never  fpring  out  of  the  Earth 
may  therefore  be  compared  to  a  Marine  Plant, 
fince  it  is  encompafs’d  on  all  Sides  with  its  Food, 
which  it  attrads  by  the  Pores  of  its  Skin  ,  and  as 
it  is  for  this  reafon  that  the  Sea-Plants  have  no 
Roots,  fo  neither  have  the  Truffles  any  need  of 
them.  This  Plant  appears  at  firft  juft  like  a  little 
round  Pea,  red  without  and  all  white  within  :  It 


ft  ill  prefervesits  round  Figure  as  it  grows,  becaufe 
it  draws  its  Nourifhment  equally  on  all  fides.  If 
it  be  true,  that  a  little  Piece  of  Money  was  found 
in  a  Truffle,  as  Tliny  relates,  one  may  eafily  con¬ 
ceive  that  it  was  no  hinderance  to  its  attrading 
the  Juices  of  the  Earth,  excepting  by  thofe  Parts 
upon  which  the  Money  lay,  and  that  the  other 
Parts  growing  in  the  mean  time,  extended  them- 
felves  every,  way  over  it,  and  fo  at  la  ft  inclofed 
it.  When  the  Truffle  by  being  over-ripe  rots  in 
the  Ground,  the  little  Veffels  that  contained  the 
invifible  Seeds  filed  them  *,  and  thefe  Seeds,  the 
Remains  of  ail  the  Subftance  of  the  Fruit, 
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being  gather’d  in  feveral  little  Heaps  give  Birth  to 
new  Truffles,  which  did  therefore  grow  a  good 
many  of  ’em  together.  . 

By  all  the  Chymical  Experiments  Monf.  Geoffroy 
made  upon  Truffles,  they  appear  to  abound  with  a 
Volatile  Alcali-Salt  mixed  with  Oyl  *,  he  could 
find  no  Acid  in  them,  from  whence  it  comes  pro¬ 
bably  that  there  is  fuch  a  great  Evaporation  of  their 
Odour  5  thofe  Principles  of  this  mixed  Body,  which 
are  the  lighted  and  mod  fubtile  in  their  Nature, 
having  nothing  to  bind  and  unite  them  to  each  other. 
But  we  will  enter  no  farther  into  this  Matter,  nor 
into  all  other  Enquiries  or  Refiedions  of  Monfieur 
Geoffroy  *,  our  only  Defign  was  to  fhew  how  a 
Truffle  might  be  edeemed  a  Plant.  The  mofi  fur - 
prijing  Varieties ,  as  foon  as  they  are  fathomed ,  are 
found  confifent  with  the  Uniformity  of  the  general 
Syfiem  of  Nature .  * 
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gft^HE  Vegetation  of  Plants  is  moreobfcure 
T  J%  than  that  of  Animals  ,  there  is  not  in- 
deed  much  Skill  required  to  find  out  that 
chaw  their  Food  from  the  Earth  by 
their  Roots,  but  when  that  is  done,  all  the  red  is 
fufficiently  hidden.  We  know  not  the  way  of  the 
Juices,  that  nouriffl  and  circulate  in  the  Plants,  as 
we  do  that  of  the  Blood  ,  and  the  Tubes  and  Chan¬ 
nels  thro’  which  they  pafs,  are  neither  fo  obvious  or 

vifibly  didributed,  as  are  the  Blood- VefTelr.  In  h 

word. 


A  Tbilo/ophical  Difcourfe 

word,  the  Uncertainty  is  fo  great,  that  it  is  ftill 
doubted  whether  it  be  chiefly  by  the  Bark  or  by 
the  Pith,  or  in  thofe  that  have  no  Pith  by  the 
woody  Parts  that  Plants  are  nourished. 

The  Common  Opinion  has  hitherto  been  for 
the  Bark,  but  Monk  Parent  has  already  oppofed  it, 
by  the  Example  of  an  Elm  in  ithe  Gardens  of  the 
TuiUenes ,  which  lived  and  produced  Leaves,  thos 
it  was  entirely  ftript  of  its  Bark  from  Top  to  Bottom  \ 
he  has  now  added  other  Experiments  and  new  Re¬ 
flexions. 

He  faw  in  the  Garden  of  Luxenhurg  four  Elms, 
which,  with  a  defign  of  killing  them,  had  been 
ftript  .of  their  Bark  to  the  Quick,  beginning  at  a 
little  Heighth  from  the  Ground,  without  leaving 
but  a  very  little  towards  the  top  of  the  Trunk,  and 
in  one  of  the  Four  none  afiall :  They  lived  notwith- 
ftanding  four  or  five  Years,  and  put  out  both 
Leaves  and  Flowers. 

The  Plantane  and  the  Cork-trees  fhed  their  Bark 
and  get  a  new  one,  juft  as  the  Serpents  do  in  the 
Interval,  between  the  old  and  the  new  Bark,  it  is 
plain  they  can  have  no  nourifhment  from  thence, and 
confequently  that  they  never  have.  It  is  true,  there 
is  a  new  one  formed  under  the  old,  as  the  latter  is 
loofening  in  order  to  fail,  but  this  young  and  weak 
Bark  does  not  feem  proper  to  nourifli  the  whole 
Tree. 

There  are  Trees,  as  the  Elder,  the  Vine,  &c. 
which  have  a  great  deal  of  Pith  and  little  Bark, 
and  this  feems  to  prove  already  that  they  receive 
their  Nourifhment  from  the  former  and  not  from 
the  latter^  but  befides,  as  they  grow  old,  they  are 
full  within  of  Wooden  Fibres,  which  appear  in  the 
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place  of  the  Pith,  from  whence  one  may  fuppofe 
both  that  the  Pith  is  properly  by  its  Nature  to  form 
Woody  Fibres,  and  aifo  confequently  to  fupply  the 
Wood  with  its  nutritious  Juice,  and  that  it  is  the 
Pith  effedively  that  does  it,  fince  the  Tree  ceafes 
to  grow,  and  to  be  plentifully  nourifhed,  and  in 
a  word,  becomes  old  at  the  fame  time  that  the  Pith 
diminifhes. 

The  Grafts  cannot  take  hold  without  being 
joyned  to  the  Woody  Parts  of  the  Tree }  ’tis  then 
from  thofe  Parts  that  they  receive  their  Nourilh- 
ment. 

If  it  were  the  Bark  that  fed  the  Tree,  then  the 
new  Woody  Subftance  which  is  formed  would 
come  out  of  it }  and  if  on  the  contrary,  it  be  the 
Trunk,  the  new  Bark  would  proceed  from  it.  Now 
we  find  under  the  Bark  of  old  Elms,  Strata ,  or 
Beds  that  have  been  lately  formed  ^  the  only  que- 
ftion  then  is,  to  know  whether  thefe  belong  to  the 
Bark  or  to  the  Trunk ,  in  the  firft  Cafe  the  Trunk 
muft  have  given  them,  as  I  may  fay,  to  the  Bark  ; 
in  the  Second,  the  Bark  muft  have  given  them  to 
the  Trunk.  Monf.  Parent  pretends  that  they  be¬ 
long  to  the  Bark,  both  becaufe  they  are  fometimes 
wholly  loofened  from  the  Trunk,  tho5  ftrongly 
glued  to  each  other,  and  alfo  becaufe  they  are 
perfedly  of  the  Nature  of  that  fine  Bark  or  Vellum 
which  is  under  the  coarfe  one.  We  fee  ft  ill  more 
plainly  in  the  Chinefe  Palm-Tree  y  that  this  thin 
Vellum  is  deftined  to  form  the  Bark,  which  is  no¬ 
thing  but  a  Reticulary  Texture,  which  being  drawn 
out  and  extended  in  its  Breadth,  refembles  a  very  clear 
and  thin  Cloth  }  but  if  it  be  drawn  out  Length¬ 
ways.,  it  makes  a  kind  of  Cottony  Ribband,  very 
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clofe  and  very  ftrong)  which  is  ufed  by  the  Chinese 
for  Ropes.  This  kind  of  Texture,  is  not  confident 
with  a  Ligneous  Body,  which  does  not  appear  to 
be  any  thing  elfe  but  a  heap  of  Longitudinal 
Fibres,  difpofed  Cylinder-ways,  one  agairift  the 
other. 

1 ’he  1110ft  part  of  the  Knots  which  we  fee  come 
out  of  the  Pith  of  Trees,  and  which  are  often  co¬ 
ver'd  over  with  Woody  Fibres,  fhew  that  the 
Branches  derive  their  Origin  and  Nourifliment  from 
the  Pith. 

Not  with  (landing  all  this,  Monf.  Renaums  per- 
fifts  in  his  Opinion,  that  the  Bark  is  more  necef- 
fary  for  the  Nourifliment  of  the  Tree,  than  the 
Pith  or  Woody  part,  which,  however,  he  does  not 
exclude  from  that  Office.  For  a  Proof  of  which, 
he  gives  an  Inftance  of  forne  hollow  or  rotten  Trees, 
which  had  no  more  Wood  remaining  in  their  Trunk 
than  was  juft  fufficient  to  fupport  the  Bark,  and 
yet  were  alive  and  fertile  too.  He  now  returns 
his  Anfwer  to  the  Principal  Fads  alledged  againft 
his  Opinion. 

Parts  of  a  Tree  feparated  from  their  main  Body, 
friay  carry  away  along  with  them  fuch  a  Provifion 
of  Nutritious  Juice  as  will  caufe  them  to- Vegetate 
alone,  in  which  cafe  they  are  very  different  from 
the  Parts  of  Animals,  that  cannot  fubfift  without 
being  united  to  their  Whole.  Thus  Branches  of 
the  Elder,  of  the  Willow,  &c.  tho’  cut  off,  will 
put  out  Leaves,  and  little  Branches,  without  be¬ 
ing  planted  again  in  the  Earth.  Sometimes  pieces 
of  Wood,  that  appear  dry,  will  do  the  fame  j  the 
Caufe  whereof  muff  be,  that  the  Air  being  heated 

to  a  certain  convenient  Degree,  Subtilizes  and  Agi¬ 
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tates  the  J  uices  that  were  depofited  in  thofe  Parts, 
feemingly  Dead.  This  Aftion  of  the  Air  is  very 
fenfible  in  certain  Bulbous  Plants ,  which  cannot 
fpring  from  Seeds  but  very  difficultly  j  for  if  you 
would  get  Seeds  from  them  that  Ihould  not  be 
abortive,  but  come  to  good,  you  mult  cut  off  the 
Stalks  and  hang  them  up  in  the  Air  a  certain  time, 
after  which,  the  Seeds  that  come  from  thence  will 
be  fruitful  the  reafon  of  which  is,  the  Juices  of 
thefe  Plants  are  too  Oily  and  Glutinous,  and  fo 
cannot  inlinuate  themfelves  eafily  into  the  fine  Vef- 
fels  of  the  Seeds  which  they  are  to  unfold  and 
open  j  and  therefore  it  is  neceffary  that  they  (hould 
be  firft  attenuated  and  render’d  more  Fluid  by  the 
Air.  If  Branches  that  are  cut  off  will  vegetate, 
much  more  will  thofe  that  remain  upon  the  Tree, 
and  which  can  never  be  entirely  deprived  of  new 
Juices  j  for  tho’  there  Ihould  no  more  arife  by  the 
Bark  when  taken  off,  and  which  is  fuppofed  to  fur- 
niffi  them  therewith  in  a  larger  quantity,  they 
will  ftill  receive  fome  by  the  Woody  Parts,  and 
efpecially  by  the  Aubier ,  which  is  the  moft  tender  of 
thofe  Parts,  and  the  moft  like  to  the  Bark. 

So  Monf.  Renaume  refolves  the  Example  of  the 
Elm  in  the  TuilJeries  it  vegetated  without  Bark 
during  one  whole  Summer,  by  the  help  of  that 
Provifion  of  Juice  which  it  had  kept  and  as  Monf. 
Parent  agrees  that  it  had  lefs  ftrength  than  the 
reft,  Monf.  Renaume  thinks  that  he  has  a  right  to 
conclude  from  thence,  that  its  Provifion  being 
fpent,  it  was  about  to  die,  and  therefore  the  Gar¬ 
dener  did  well  in  cutting  it  down. 

The  fame  Principle  furni fires  Monf.  Renaume 
with  an  Anfwer  to  what  had  been  related  from 
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Monf.  Magnol ,  in  the  Hiftory  of  1709.  A  Graft 
of  an  Olive-Tree ,  from  which  they  had  taken 
about  3  or  4  Fingers  breadth  of  the  Bark  quite 
round,  bore  that  Year,  above  the  place  that  was 
ftript,  a  double  quantity  of  Flowers  and  Fruits  to 
what  it  was  ufed  to  do.  It  is  eafie  to  fee  why  that 
Tree  vegetated  in  fpight  of  the  ftripping  off  the 
Bark,  and  it  isfo  much  the  more  eafie  to  be  con¬ 
ceived,  as  that  Plant  is  very  Oily,  even  in  the 
Subftance  of  its  Wood  ,  and  that  Juices  of  this 
kind  are  more  eaflly  kept  in  referve.  The  whole 
Difficulty  is  to  know,  why  the  Vegetation  was 
more  copious  ;  fince,  on  the  contrary,  the  Rea- 
fons  are  plain  why  it  fhould  be  much  lefs. 

Monf.  Renaume  pretends  that  the  Seeds  from 
whence  the  flowers  and  Fruits  are  to  fpring,  are 
formed  at  the  fame  time  with  the  young  Branches 
that  bear  em,  for  the  old  Wood  has  never  any  j 
that  the  Buds  in  which  ihefe  Seeds  are  inclofed, 
are  eafily  diftinguifhed  from  thofe  that  are  to  bear 
nothing  but  Twigs  ;  and  that  the  Gardeners  can¬ 
not  be  miftaken  therein,  that  thefe  Fruit-Buds  do 
therefore  only  want  to  be  unfolded,  which  fome- 
times  never  comes  to  pafs  perfe&ly,  but  in  the  Se¬ 
cond  lear,  that  it  is  pofiible,  that  when,  befides 
the  Juices  they  have  in  referve,  new  ones  afcend  by 
the  Bark,  they  open  in  a  lefier  Quantity,  becaufe 
there  is  too  much  Juice  }  and  that  on  the  contrary, 
when  there  is  lefs  by  the  ftripping  the  Bark,  and 
confequently  when  it  is  more  attenuated  by  the 
Air,  the  Juice  does  the  more  eafily  infinuate  it  felf 
into  the  little  Veffels,  and  gives  Birth  to  a  greater 
number  of  Flowers. 
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This  Anfwer  of  Monf.  Renaume  does  like  vile 
folve  what  Monf.  Bernard  had  propofed  againft  his 
Opinion  in  his  Nouvel/es  de  la  Republique  des  Let - 
tres ,  for  the  Month  of  Nov,  1708.  ’Twas  a  Fad 
alinoft  exadly  like  that  of  Monf.  MagnoV s. 

Monf.  Renaume  relates  another,  and  a  very  An¬ 
gular  one,  which  he  had  from  a  Man  that  was 
skilful  at  Cultivating  of  Trees.  About  the  Cities 
of  Aix  and  Marseilles ,  when  an  Olive-tree  is  worn 
out,  and  that  they  intend  to  cut  it  down  in  fome 
Years,  they  have  a  way  of  forcing  from  it  before 
hand,  all  the  Fruit  that  it  might  have  contained  with¬ 
in,  and  which  it  would  not  have  otherwife  put 
forth  of  it  felf  }  they  take  off  from  one  of  its  young 
Branches  a  good  Inch  of  Bark  all  round,  and  in  the 
place  of  it  they  put  another  piece  of  Bark,  (tripped 
from  a  Branch  of  a  young  frefh  Olive-Tree ,  of 
the  fame  fize  exactly  with  that  which  is  taken  off 
from  the  other.  They  take  care  likewife,  as  you 
may  eafily  imagine,  that  that  which  was  the  upper 
or  lower  Parts  of  the  Bark  belonging  to  the  young 
Olive-Tree  be  exadly  applied  in  the  fame  Situation 
upon  the  old  one  ;  this  being  done,  they  dref9  the 
Tree  after  the  fame  manner  as  in  Grafting,  to  the 
end  that  the  Wound  may  heal,  and  the  ((range 
part  become  Natural.  In  order  to  cut  the  two 
Barks  more  equally,  they  have  a  crooked  Knife, 
compofed  of  two  Blades  exadly  parallel,  and 
diftant  an  Inch  from  each  other,  and  joyned  in  the 
fame  Handle.  The  Branches  of  the  old  Olive-Tree 
thus  grafted,  bear  Fruit  mod  abundantly  the  follow¬ 
ing  Years  :>  and  thofe  of  the  young  one,  that  had 
been  dripp’d  of  part  of  their  Bark,  wither  unlefs 
you  cut  ’em.  1 


This 


This  laft  Fad:  is  entirely  conformable  to  the 
Opinion  of  Monf.  Renaume  }  and  it  is  likewife  a 
Confequence  of  it,  that  the  Bark  of  a  youug  Olive- 
Tree,  grafted  upon  the  Branch  of  the  old,  produces 
more  than  even  the  Bark  of  the  old  would  have 
done,  becaufe,  according  to  him,  it  is  the  Bark  that 
contains  the  Buds  j  and  it  is  very  natural  that  the 
Bark  of  a  young  Tree  fliould  contain  more  and  more 
vigorous  ones  than  that  of  on  old  Tree,  tho’  it  be¬ 
longs  to  a  young  Branch.  But  this  Branch  of  the 
old  Olive-Tree,  which  produces  more  Fruit,  does 
not  only  produce  more  upon  its  new  Bark,  but  like¬ 
wife  above  it,  and  for  that  it  is  neceffary  that  the 
Juices  in  paffing  by  the  new  Bark,  fhould  have  ac¬ 
quired  a  Difpofitiotl,  and  fome  Virtue  which  they 
would  riot  have  contracted  in  the  proper  and  natural 
Bark  of  the  Branch.  This  is  not  hard  to  be  con¬ 
ceived  }  the  Young  Channels  are  more  free  and  open 
than  the  old  ones  ,  and  the  young  Filters  or  Sieves 
do  bed  perform  their  Office  of  Filtration  ;  both 
one  and  the  other  are  flopp’d  in  time,  becaufe  fome 
Particles  of  the  Liquors  that  pals  thro’  ’em  always 
flay  behind,  and  it  is  very  likely,  that  from  thence 
proceeds  both  the  old  Age  and  Death,  as  well  of 
Plants  as  Animals. 

As  all  thefe  Arguments  fuppofe  a  Certainty  of 
Observations,  Monf.  Renaume  declares,  that  he 
would  not  be  flushed  till  they  were  all  fully  and 
abfolutely  verified,  and  that  he  ftill  labour’d  to 
procure  Confirmations  and  neceffary  Lights  therein. 
He  himfeif  has  examined  the  Elms  of  Luxemburg 
mention’d  by  Monf.  Parent :  He  found  that  in  that 
which  appeared  to  have  no  Bark  towards  the  upper 
part  of  the  Trunk,  there  did  remain  fome  Fibres  of 
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the  Internal  Bark,  or  Vellum,  or  Liber ,  call  it 
which  you  will,  add  that  they  had  a  Communica^ 
tion  with  the  Bark  of  the  Branches.  Thofe  Fi¬ 
bres,  thro*  which  had  palTed  all  the  Juice  deftined 
to  the  Bark  that  fubfifted  no  longer,  did  probably 
nourilh  the  Branches  of  the  Tree,  and  make  them 
vegetate  \  and  befides,  by  the  abundance  of  their 
Nourifhment,  which  they  thus  received,  they  were 
ftrengthen’d  to  fuch  a  Degree,  that  they  began  to 
make  a  new  Woody  Subftance.  Other  Fibres  of 
the  fame  Liber  that  were  younger,  and  perhaps  not 
formed  till  after  the  (tripping  of  the  Bark,  made  a 
new  Aubier  entirely  feparate  both  from  the  firft 
Fibres,  and  from  the  Woody  Body  of  the  Tree. 
This  Aubier  began  already  to  be  cloathed  with  a  new 
and  a  thin  Bark.  The  Gardener,  who  faw  that 
his  Tree  made  new  Efforts  to  live  in  fpight  of  him* 
cut  off  fome  of  thefe  new  Produftions,  of  which 
Monf.  Renaume  (hewed  a  Part  to  the  Academy. 
There  remained,  others  which  dill  caufed  the  Tree 
to  grow .  Monf.  Renaume  proved  by  feveral  In- 
ftances,  that  a  very  little  of  the  Bark  or  Liber  was 
fufficient  for  the  fame  purpofe.  Monf.  MaralJi  re¬ 
lated  that  a  Graft  of  a  Plumb-tree  having  been 
broken  in  fuch  manner,  that  it  only  held  by  a  part 
of  the  Bark,  and  being  afterwards  raifed  and  fup^ 
ported,  produced  both  Wood,  Flowers  and  Fruit,  by 
the  Juices  it  received  from  the  fmall  Remnant  of  the 
Bark,  notwithftanding  that  the  Woody  Part,  which 
had  been  broken,  was  become  rotten. 

From  this  fame  Obfervation  of  the  Elm  of  Lux¬ 
emburg,  Monf  Renaume  concludes,  that  it  is  the 
Bark  or  the  Liber  that  forms  the  Aubier  *  and  as  the 
Aubier  is  the  laft  Wood  formed,  he  infers,  that  all 
the  Wood  is  formed  of  the  Liber  or  of  the  Bark. 

*Ff  '  We 
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We  muft  conceive  the  Liber  as  compofed  of  fe* 
veral  Surfaces  or  Beds,  Cylindrical  and  Concentri- 
cal,  the  Texture  of  which  is  Reticular,  and  in 
fome  Trees  can  be  really  extended  or  drawn  out 
like  a  Net,  becaufe  the  Fibres  that  form  it  are 
foft  and  fupple.  Whilft  they  are  in  this  Condition, 
either  they  are  hollow,  and  fo  are  true  Channels } 
or  if  they  are  folid,  their  Inteftines  perform  that 
Office.  The  Nutritious  Juice  which  they  con¬ 
tinually  receive,  and  part  of  which  they  intercept 
and  keep,  makes  them  grow  in  Length  and  Big- 
nefs,  ftrengthens  them,  and  brings  them  nearer  to 
each  other.  One  may  fuppofe  that  the  Longitudi¬ 
nal  Fibres  are  thofe  which  grow  the  fafteft  j  fo  then 
that  Contexture,  which  was  at  firft  Reticular,  be¬ 
comes  a  Colledion  of  ftreight  Fibres,  whofe  Pofition 
is  vertrical  and  parallel  with  one  another ,  and  in 
ffiort  this  is  the  Woody  Subftance,  This  Change 
is  greater  in  the  Beds  of  the  Liber  that  are  neareft 
to  the  laft  Pith,  and  confequently  ’tis  the  moft  in¬ 
ternal  Bed,  which  is  the  firft  that  is  glew’d  or  fa¬ 
ttened  thereto,  and  that  becomes  a  new  Aubier . 

It  may  be  objeded  againft  this  Motion,  that  the 
moft  internal  Bed  is  the  thinneft,  and  for  that 
reafon  does  not  appear  the  moft  forward,  the  moft 
unfolded,  and  the  moft  difpofed  to  be  converted 
into  Wood.  But  Monf.  Renaume  anfwers,  that  the 
others  are  not  thicker,  but  becaufe  they  are  lefs 
unfolded,  and  remain  ftill  compofed  of  feveral  Beds 
which  have  not  had  the  time  tofeparate  themfelves 
by  growth  from  each  other. 

About  the  End  of  Autumn,  the  Liber  is  alrea¬ 
dy  adhering  to  the  Aubier,  and  in  Winter  you  can 
fcarce  be  able  to  feparate  it  the  Juices  that  are 

both  thick  of  themfelves,  and  more  by  the  Diffipa- 
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tionof  the  Watry  Parts  they  contained,  are  that 
Glew  which  Nature  makes  ufe  of  for  this  purpofe. 
Whilft  the  Aubier  preferves  any  Softnefs  or  Supple- 
nefs,  and  has  ftill  a  little  of  the  Nature  of  the 
Bark,  it  may  fupport  the  Vegetation  for  awhile, 
but  when  it  is  abfolutely  turn’d  to  Wood,  it  can 
be  no  longer  of  that  ufe.  The  Vegetation  of  the 
young  Branches  is  the  moft  lively,  and  that  which 
alone  extends  it  felf  even  to  the  Flowers  and  Fruits, 
becaufe  thofe  Branches  are  as  yet  hardly  any  thing 
but  Bark. 

In  proportion  as  the  Woody  Subftance  of  the 
Trunk  becomes  more  Woody,  the  Pith  is  compref- 
fed  and  reftrided  to  fuch  a  degree,  that  in  forne 
Trees  it  is  quite  annihilated.  From  hence  alfo 
Monf.  Renaume  concludes,  that  it  cannot  be  very 
neceffary  for  Vegetation,  fince  its  ufe  is  not  perpe¬ 
tual.  As  the  Pith  is  fpongey,  he  fuppofes  it  may 
ferve  to  receive  the  fuperfluous  Moiftures  that 
tranfpire  by  the  Pores  of  the  Woody  Fibres  ,  and  if 
thro’  the  Excefs  of  thofe  Moiftures,  or  from  fome 
other  Caufe  it  fhould  rott  or  be  corrupted,  as  it 
often  happens  to  Elms,  the  Trees  would  neverthe- 
lefs  grow  and  vegetate,  which  is  a  pretty  ftrong 
Proofof  the  little  occalion  there  is  for  the  Pith. 

This  is  in  general  the  Mechanifm  of  the  Vege¬ 
tation  of  Plants,  according  to  the  Syftem  of  Monf. 
Renaume :  If  we  {hould  enter  into  a  greater  Detail, 
we  could  likewife  add  more  Conjedures  and  more 
Uncertainties.  One  might  go  even  to  the  Ventri - 
cules ,  Inf ert ions  and  Trachea's ,  Parts  of  Plants 
which  Authors  of  great  Name  indeed  have  endea¬ 
vour’d  to  eftablifh,  and  which,  perhaps,  may 
exift,  but  which  we  cannot  fee  with  the  beft  Mi- 
crofcope  any  otherwife  than  as  we  are  inclined  to 
fee  them.  F  f  2  Upon 
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_JJ^S  Ancient  and  Eftablijhed  as  is  the  Re<* 
A  §8*  put  at  ion  of  the  Bees,  they  were  not  yet 
ejieemed  fuch  wonderful  Creatures  as 
*  ~  they  now  appear ,  we  may  fay  of  them 

what  has  been  fometimes  faid  of  Deferving  Men } 
rfwtf  they  get  by  being  known.  Monfieur  Maraldi9 
who  has  obferv’d  them  with  great  Application  and 
Affiduity  for  many  Years,  has  given  a  very  ad¬ 
vantageous  and  very  circumftantiated  Account  of 
them,  which  we  fliall  reduce  to  the  raoft  impor¬ 
tant  Points,  and  moft  eafily  underftood. 

The  Bee  does  equally  extraft  its  Honey  and  Wax 
from  Flowers,  but  not  with  the  fame  Organs.  As 
Honey  is  a  kind  of  Liquid  Matter,  which  comes 
out  of  the  Flowers  by  Tranfpiration,  the  Bee  fucks 
it  with  a  Trunk  or  Snout  from  the  bottom  of  the 
Cups  of  the  Flowers  but  ftte  meddles  with  none 
whofe  Cups  are  deeper  than  her  Trunk  is  long, 
which  (he  doubles  and  folds  up  at  fuch  times  as 
flie  makes  no  ufe  of  it  in  gathering  Honey.  The 
Liquor  thus  extra&ed,  is  conveyed  into  a  Bladder 
tranfparent  enough  to  ftiew  the  colour  of  it  on  the 
©utfide.  Some  part  of  it  fervesfor  the  nourifhment 
of  this  little  Creature,  and  is  diftributed  in  the 
VefTels  of  its  Body.  We  fliall  (how  what  becomes 
of  the  reft  in  its  proper  place.  As  for  the  Wax 
which  is  made  of  the  Duft  of  the  Stamina  in  the 
Flowers,  the  Bees  takes  it  up  in  the  foremoft  of 
their  Six  Paws,  and  convey  it  into  a  little  Conca¬ 
vity  which  they  have  in  the  two  hindmoft,  and  fo 

they 
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they  carry  it  away.  They  often  comprefs  and  thread 
it  with  their  Paws  both  for  the  Convenience  of 
carrying  more,  and  likewife  to  give  it  a  Figure  pro¬ 
per  for  Tranfportation.  Sometimes  they  roll  them- 
felves  in  the  Flowers  when  they  are  wet,  by  which 
means  the  little  Particles  of  Wax  flick  to  the 
Hairs  of  their  Body,  and  fo  they  are  loaded  all 
round.  When  the  Bee  returns  to  the  Hive  with 
itsHarveft,  flie  either  difcharges  herfelf  immedi¬ 
ately  of  her  Burden,  if  (he  can,  or  elfe  does  not 
fail  to  be  afiifted  by  her  Companions. 

Their  Defign  in  gathering  Wax  is  to  make  a 
wonderful  Strudure  of  it,  which  is  called  a  Comb  j 
it  is  from  thence  that  the  Bees  have  been  always  ad¬ 
mired,  and  they  are  more  wonderful  upon  that  ac¬ 
count  than  has  been  yet  believed.  The  choice 
Hexagon  Figure  which  they  give  to  the  little  Cells 
in  their  Comb,  would  be  worthy  of  the  belt  Geo¬ 
metricians,  who  know,  both  that  fuch  a  number  as 
they  pleafe  of  thofe  Figures  fills  a  fpace  without 
leaving  any  void,  and  that  this  fame  Figure,  which 
has  that  in  common  with  a  Square  and  an  Equila¬ 
teral  Triangle,  has  ftill  the  advantage  beyond  it 
of  enclofing  a  greater  Space  within  the  fame  Bounds: 
But  this  choice  of  the  Hexagon  Figure  is  nothing 
in  coinparifon  of  what  follows,  amongft  all  the 
Geometrical  Methods  that  could  be  put  in  Execu¬ 
tion,  they  do  at  the  fame  time  make  yfe  of  that 
which  is  both  the  moft  Simple  and  the  mod 
Convenient  for  themfelves,  and  furely  fuch  a 
Choice  as  is  the  moft  Ingenious.  What  could 
the  moft  able  Geometricians  do  more  ?  The 
Detail  of  the  Conftrudion  of  thefe  Hexagon  Cells, 
which  Monfieur  Maraldi  has  moft  nicely  obferved, 
was  not  yet  known  ;  neverthelefs,  that  which  does 
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not  exceed  the  reach,  and,  as  I  may  fay,  the 
Genius  6f  thefe  little  Infefts  is  too  Geometrical 
and  too  Complicate  to  find  a  place  inthis  gene  ral 
.Account  thereof. 

Tho3  there  only  appears  in  the  Hive  a  continual 
and  irregular  Motion  of  Bees,  skipping  about  with¬ 
out  anyDefign,  yet  at  the  Bottom  it  is  all  in  great 
Method  and  Order,  but  it  muft  be  carefully  ftu- 
died.  Their  Tasks  are  divided  among  them  as 
with  the  Beavers .  Some  Bees  bring  Honey  between 
two  Fangs  or  Jaws  which  they  have  in  their  Head, 
from  whence  perhaps  they  derive  a  Liquor  which 
moiftens  and  foftens  it  ,  fometimes  they  are  the 
fame  Bees,  who  of  the  Wax,  which  they  have  thus 
prepared,  raife  the  little  Walls  of  the  Hexagon 
Cells ,  fometimes  that  Office  is  performed  by  others } 
but  in  fliort,  thofe  that  make  the  Walls  are  diftind 
from  thofe  that  poliffi  the  Work,  and  it  is  another 
fet  of  Labourers  who  execute  that  Commiflion,  by 
making  the  Angles  more  exad,  fmoothing  and 
plaining  the  Superficies,  and  putting  the  laft  Hand 
to  it :  Now  as  this  is  not  done  but  by  cutting  of 
fome  Particles  of  the  Wax  *,  and  as  the  Bees  are 
mighty  good  Husbands,  there  are  others  who 
take  care  to  carry  off*  thofe  Particles,  which  you 
may  be  fure  will  be  none  of ’em  loft.  Monfieur 
Maraldi  has  obferved,  that  thofe  Bees  which  build 
the  Walls  don't  Work  fo  long  a  time  as  thofe 
that  poliffi  ’em,  as  if  the  Labour  of  Poliftiing  was 
the  leaft  fatiguing. 

Their  Diiligenceis  extream  ^  a  Comb  of  a  Foot 
in  length,  and  of  Six  Inches  in  breadth,  and  which 
contains  near  400  Cells,  is  difpatched  in  a  Day  *? 
it  is  true,  that  infuch  a  Cafe  all  the  favourable 
Circumftances  muft  be  concurring. 
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They  faften  a  Comb  to  the  Top  of  the  Hive, 
from  whence  it  hangs  down,  but  this  is  only  in 
cafe  that  the  Top  or  Cover  of  the  Hive  is  not  fe- 
parable  from  the  other  part  ^  for  if  it  be,  they  will 
find  out  and  faften  their  Comb  elfewhere.  ^  It  is 
not  properly  Wax  that  they  make  uie  of  in  fatten¬ 
ing  their  Combs.  They  are  not  fo  Prodigal,  it  is 

a  very  Courfe  Glew  that  does  it* 

As  the  Combs  are  Planes  perpendicular  to  the 
Bafis  of  the  Hive,  which  I  fuppofe  to  be  circular  5 
if  there  Ihould  be  one,  the  Bottom  of  which  were  a 
Diameter,  or  an  entire  String  of  that  Bafis,  it 
would  divide  the  Hive  in  two  Parts,  which  could 
have  no  Communication  with  each  other.  The 
Bees  prevent  this  Inconvenience,  oy  not  making 
their  Combs  of  fo  large  an  Extent,  and  by  leaving 
between  two  neighbouring  Combs,  which  aie 
pretty  near  upon  the  fame  Plane,  a  fpace  by  which 
two  Bees  can  pafs  together  on  a  Breaft.  Befides, 
they  leave  fome  Openings  in  the  fame  Comb,  that 
they  may  not  be  forced  to  go  too  far  about. 

The  Cells  of  the  Combs  are  deftined  to  two 
Ufes,  the  firftis  for  their  Magazines :  They  keep 
in  them  the  Overplus  of  Honey,  which  is  to  ferve 
for  their  Food  in  Winter  :  For  of  that  which  they 
fuck  from  the  Flowers,  and  which  paffes  into  the 
little  Bladder  abovemention’d,  there  is  but  a  finall 
Share  that  is  applied  to  their  adual  Nourifhment  i 
they  difcharge  the  reft  when  they  return  to  me 
Hive  and  make  their  Provifions  of  it.  Moreover, 
they  keep  in  the  Cells  already  made,  the  Wax  that 
is  to  be  employ’d  in  the  Structure  of  others,  or  to 

ferve  for  other  Ufes. 

\ 
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Secondly,  thefe  Cells  are  the  Cradles  of  their 
little  ones.  But  whence  come  thofe  little  ones  ? 
it  is  one  of  the  greateft  Difficulties  in  this  whole 
Matter  to  find  that  out.  - 

The  fabulous  Traveller,  who  fpeaks  of  a  Nation 
where  there  is  no  diftindion  of  Sexes,  and  where 
he  could  not  difcover  the  Propagation  of  their 
Species,  did  perhaps  borrow  that  Notion  of  the 
Bees ;  and  Virgil  was  not  to  blame  for  praifing 
their  Chaftity,  and  even  believing  the  Story  of  the 
Bull  for  want  of  a  better.  In  a  whole  Hive  com- 
pofed  of  9  or  10,000  Bees,  there  is  but  one  per¬ 
haps  that  brings  forth  Young.  She  is  longer,  and 
of  a  brighter  Colour  than  the  reft  j  fhe  has  a  grave 
and  majeftick  Gate,  and  this  is  the  Bee  they  call 
their  King  :  There  are  fometimes  found  two  of 
’em  in  one  Hive,  and  at  moft  but  three  of  this 
fame  Kind,  which  makes  it  doubtful,  whether 
there  is  more  than  one  of  ’em  to  whom  the  Pri¬ 
vilege  of  Generation  belongs  ;  for  by  Monf.  Ma- 
taldi’s  Observations,  it  is  certain  that  it  only  be¬ 
longs  to  the  Royal  Family.  All  the  Subjeds  are 
condemned  to  Barennefs. 

This  King  commonly  produces  her  young  ones 
In  the  moft  fecret  Places  of  the  Hive  \  but  when 
by  good  Luck  fhe  makes  choice  of  fome  that  are 
more  vifible,  it  is  even  then  very  hard  to  fee  her  j 
becaufe  the  Bees,  her  Subjeds,  draw  a  Curtain 
before  her.  This  Curtain  are  they  themfelves 
fufpended  from  the  top  to  the  bottom,  and  faften’d 
to  each  other  by  certain  little  Hooks  which  they 
have  upon  their  Feet :  By  thefe  paeans  they  make 
in  the  Air  what  Figures  they  pleafe,  The  King 
does  thus  hide  himfelf,  either  thro’  Care  for  his 
:  Jittle 
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little  ones,  or  elfe  perhaps  out  of  Modefty  ^  for 
there  is  no  good  thing,  but  one  may  think  it  of 
thefe  Bees.  However  he  could  not  always  hide 
himfelf  from  Monf.  Maraldi9  s  Eyes.  He  obferved 
him  follow’d  by  his  Courtiers,  always  in  a  grave 
Pofture,  and  faw  him  lay  in  8  or  10  Cells  one 
after  another  as  many  little  white  Worms,  which 
were  to  become  Bees.  Whilft  he  was  hatching, 
it  appeared  by  certain  particular  Motions  of  thofe 
that  attended  him,  that  they  careffed,  applauded, 
or  encouraged  him.  After  that  he  retires  into  the 
hindmoft  part  of  the  Hive,  from  whence  he  fcarce 
goes  out. 

By  thefe  8  or  10  Worms  which  he  lays  at  once* 
and  in  fc  fhort  a  time,  and  by  the  other  Circum- 
ftances  that  Monf.  Maraldi  obferved,  one  may 
judge  of  his  Fruitfulnefs,  during  the  whole  time 
that  he  is  not  feen,  that  is  to  fay,  almoft  all  the 
Year.  It  muft  be  prodigious,  when  he  is  alone 
in  a  Hive,  which  is  mo  ft  common,  ’tis  he  alone 
that  produces  •,  there  comes  out  of  this  Hive  one 
Swarm  at  leaft  every  Year,  which  may  confift  of 
about  1 4 or  15,000  Bees}  Sometimes  there  comes 
two  and  even  three  in  a  Year,  and  yet  the  Hive  is 
as  full  at  the  end  of  Summer  as  it  was  in  the  be¬ 
ginning  of  the  Spring.  A  new  Swarm  therefore, 
if  it  be  the  only  one  of  the  Year,  muft  be  all 
young  Princes,  fuppofing  that  there  come  in  none 
but  young  Bees,  and  in  cafe  there  (hould  come  in 
old  ones,  there  remains  in  the  Hive  a  Number 
pretty  near  equal  to  thofe  produced  by  the  King, 
which  is  the  fame  thing.  It  is  not  probable  that 
the  King,  which  goes  out  of  the  Hive  with  the 
j)ew  Swarm,  has  produced  any  part  of  the  Bees 

that 


that  accompanied  him  :  And  if  there  goes  out  of 
the  Hive  more  than  one  Swarm  in  a  Year,  thefe 
new  Produftions  malt  ftill  be  placed  to  the  ac¬ 
count  of  the  old  King  *,  unlefs  to  fave  the  Extra¬ 
vagancy  of  his  Fruitfulnefs,  one  may  fufpeft 
that  he  has  produced  more  than  one  King  3  that  but 
one  of  ’em  goes  out  with  the  firft  Swarm  3  and 
that  the  other,  or  the  two  others,  remain  in  the 
Hive,  and  there  produce  their  Worms.  If  this 
befo,  a  King  may  go  out  with  a  whole  Swarm  of 
his  own  Produftion,  and  may  be  litterally  ftiled 
the  Father  of  his  People  3  whereas  the  other  King’s 
are  only  the  Brothers,  fince  they  proceed  from  the 
lame  Bee.  But  let  it  be  underftood  in  what  fenfe 
one  will,  thefe  little  Animals  have  the  peculiar 
Privilege,  that  Nature  it  felf  bellows  a  King  upon 
them. 

What  now  remains  to  be  known,  is  how  this 
Fertility  of  the  King  is  brought  about,  and  whether 
it  be  by  Coition.  There  are  hardly  any  Hives  in 
which  we  do  not  find  Drones,  and  in  fome  there 
are  even  Hundreds  of  ’em.  They  are  of  the 
fame  form  with  the  Bees,  only  about  one  Third 
longer  and  bigger,  and  have  no  Sting  3  they  have 
nothing  of  the  laborious  Nature  of  the  Bees,  but 
live  entirely  Idle 3  neither  do  they  go  out  of  the 
Hive  but  very  feldom  and  in  fine  Weather,  they 
return  foon  Home,  and  bring  nothing  with  them  3 
not  but  that  they  are  found  full  of  Honey 
fometimes,  but  then  they  are  fufpeded  to  have 
robbedthe  Hive  of  it,  for  the  y  are  never  feen  to 
fettle  upon  Flowers  3  and  if  they  Ihould  at  any 
time  gather  fome  Honey,  it  is  only  for  their  own 
Ufe,  and  not  far  the  Publick  Good  3  forMonf.  Ma- 
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faldi  having  fqueez’d  them,  obferved  that  Honey 
would  not  come  out  as  it  does  from,  thofe 
of  the  Bees,  and  confequently  the  Drones  can’t 
difcharge  it.  It  might  be  thought  that  thefe  Ani¬ 
mals  were  the  Males  of  the  great  Bee,  or  King,  and 
that  they  would  not  be  endured  in  the  Hive,  but 
only  becaufe  their  Lazinefs  is  abundantly  balanced 
by  this  important  Fundion.  And  that  which  might 
fupport  fuch  a  Notion  is,  that  at  the  end  of  the 
Summer  the  Bees  make  War  againft  the  Drones 
with  great  Violence,  kill  them,  or  drive  them 
out  of  the  Hive  without  giving  Quarter,  fo  that 
it  is  not  known  what  becomes  of  them. :  It  fhould 
feem  therefore  that  the  reafon  of  this  Cataftrophe 
among  them  is,  becaufe  they  are  become  entirely 
ufelefs,  fince  there  is  no  engendring  in  Winter: 
But  that  which  makes  the  Difficulty  is,  that  Mon- 
fieur  Maraldi  has  obferved  feme  Hives  without 
any  of  thefe  Drones  in  Summer,  and  at  a  Time 
when  the  Cells  abounded  with  the  little  Worms. 

The  Myftery  therefore  of  the  Generation  of 
Bees  do  ftili  remain,  but  the  care  which  they  all 
take  in  common  of  the  little  ones  that  are  none  of 
their  own,  and  which  belong  only  to  their  King, 
is  very  vifible  and  very  remarkable  j  it  may  be 
faid  that  they  confider  them  as  the  Children  of  the 
State.  In  every  little  Cell  in  which  there  is  a 
Worm,  they  put  fome  Drops  of  a  Liquor  for  its 
Nouriffiment,  then  they  make  a  Cover  of  Wax 
for  the  Cell  j  thefe  different  Operations  have  their 
flated  Times,  and  are  without  doubt  adapted  to 
the  Occafions  of  the  Embrio.  We  ffiall  leave  the 
Detail  of  them  to  Monf.  Maraldi ,  as  alfo  the  Ac¬ 
count  of  the  fucceffive  Growths  of  the  Worm, 
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which  at  laft  becomes  a  Fly,  breaks  thro’  the 
Cover  of  its  Cell,  and  after  a  little  time  of  Lan- 
guilhing  flies  away  with  the  reft.  You  muft  ob- 
ferve  that  the  Rees  have  fuch  a  Spirit  of QEconomy, 
that  they  will  not  even  fufFer  the  broken  Covering 
of  the  Cell  to  be  loft,  they  therefore  carry  it  away 
into  their  Common  Magazine,  to  be  ufed  upon  a 
frelh  Occafion  :  At  the  fame  time  they  reduce  the 
little  Cell  to  its  regular  Figure,  if  it  has  been  any 
way  impaired,  and  put  it  in  a  Condition  to  be  ufed 
for  the  fame  Purpofes  again :  In  three  Months  time 
there  have  been  five  fucceffive  Litters  of  Worms  in 
the  fame  Cell. 

The  Drones  proceed  from  the  King  as  well  as 
the  Bees.  There  are  in  the  Combs  fome  Cells 
bigger  than  others,  made  for  thofe  Worms  that 
are  to  be  turned  into  Drones,  and  which  confe- 
quently  take  up  more  room.  Thefe  Worms  are 
laid  by  the  King  with  the  fame  Ceremony,  and 
afterwards  treated  by  the  Publick  with  the  fame 
care  as  thofe  that  are  to  become  Bees.  There  is 
no  difference  till  the  end  of  Summer,  but  when 
that  lime  comes,  the  Bees  declare  War  againft 
the  Drones,  their  Rage  extends  even  to  thofe  that 
are  yet  but  Worms,  they  break  the  Covers,  which 
they  themfelves  had  made  for  the  Cells  that  inclofe 
them,  and  drag  them  out  to  butcher  them,  and 
then  throw  their  little  CarcafTes  out  of  the  Hive  : 
a  Revolution  hard  to  be  underftood  in  fo  wife  a 
Nation,  If  we  flsould  add  all  that  is  wonderful 
in  this  Infetd ,  it  would  carry  us  too  far  ;  and  how 
many  other  In  feels  are  there  whofe  Wonders  we 
don’t  yet  know  .<?  and  how  many  more  that  will  for 
ever  be  concealed  from  us  .<? 
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I.  An  Account  of  the  Caufe  of  the  late  remarkable  Appear¬ 
ance  of  the  Planet  Venus ,  feen  this  Summer,  for  many  Days 
together,  in  the  Day  time.  By  Edm .  Halley ,  R*  S.  Seer. 

II.  A  Letter  of  the  Reverend  Mr.  John  Sackette ,  A.  M.  to 
Dr.  Brook  Taylor ,  Reg.  Soc.  Seer.  Giving  an  Account  of  a 
very  uncommon  finking  of  the  Barth,  near  Folksfion  in  Kent, 
HI.  Mifcellaneous  Obfervacions  made  about  Rome,  Naples 
and  fome  other  Countries,  in  the  Year  1683  and  1684  ;  and 
communicated  to  the  Publilher  by  T ancred  Robinfon,  M.  D. 
R  S  S 

IV.  An  Account  of  the  Mifchiefs  enfuing  the  fwallowing  of 
the  Stones  of  Bullace  and  Sloes.  By  the  Reverend  William  Der- 
ham ,  Prebendary  of  Windfor ,  and  F.  R.  S. 

V.  Obfervations  and  Experiments  relating  to  the  Motion  of 
the  Sap  in  Vegetables.  By  Mr.  Richard  Bradley ,  R.  S.  S. 

VI.  Some  Microfcopical  Obfervations,  and  Curious  Re¬ 
marks  on  the  Vegetation  and  exceeding  quick  Propagation  of 
Moldinefs,  on  the  Subftance  of  a  Melon.  Communicated  by 
the  fame. 

VII.  The  Art  of  Living  under  Water  :  Or,  a  Difcourfe  con¬ 
cerning  the  Means  of  furnilhing  Air  at  the  Bottom  of  the  Sea , 
in  any  ordinary  Depths.  By  Edm.  Halley ,  LL.  D.  Secretary 
to  the  Royal  Society. 

VIII.  Obfervations  on  the  Glands  in  the  Human  Spleen ;  and 
on  a  Fracture  in  the  upper  part  of  the  Thigh-bone.  By  J.  Doug - 
lafs ,  M.  D.  and  R.  S.  S.  Continued  and  publilhed  by  Edmund 
Halley ,  LL.  D  where  may  be  had  all  the  former  Numbers. 

The  Pofthumous  Works  of  Dr.  Robert  Hooke  ;  in  which, 
I.  Theprefent  Deficiency  of  Natural  Philofophy  isdifeourfed 
of,  with  the  Methods  of  rendring  it  more  certain  and  bene¬ 
ficial.  II.  Of  the  Nature,  Motion  and  EfFedts  of  Light,  par¬ 
ticularly  that  of  the  Sun  and  Comets.  III.  An  Hypothetical 
Explication  of  Memory  ;  how  the  Organs  made  U(e  of  by 
the  Mind  in  its  Operation  may  be  mechanically  underftqod. 
IV.  An  Hypochefis  and  Explication  of  the  Caule  of  Gravity, 
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or  Gravitation,  Magnetifm,  V.  Difcourfes  of  Earth¬ 

quakes,  their  Caufes  and  EfFe&s,  and  Hiftories  of  feveral ; 
to  which  are  annexed,  Phyfical  Explications  of  feveral  of  the 
Fables  in  Ovid's  Metamorphofes  very  different  from  other  My- 
thologick  Interpreters.  VI.  Lectures  for  improving  Naviga¬ 
tion  and  Agronomy,  with  the  Defcriptions  of  feveral  new  and 
ufe  ft;!  Inftruments  and  Contrivances;  the  whole  full  of  curious 
DTquifiuons  and  experiments,  illuftrated  with  Sculptures.  To 
thefe  Difcourfes  is  prefix’d  the  Authors  Life.  By  Richard 
Waller,  R.  S.  Seer. 

A  Treatife  of  Algebra,  both  Hiftorical  and  Pra&ical ;  with 
fome  additional  Treatifes,  I.  Of  the  Cono^Cuneus.  II.  Of 
Angular  Sedions  and  Trigonometry.  III.  Of  the  Angle  of 
Con:ad,  with  other  Things  appertaining  to  the  Compofition 
of  Magnitudes,  the  Inceptives of  Magnitudes,  andtheCom- 
poficion  of  Motions,  with  the  Refults  thereof.  IV.  Of 
Combinations,  Alternations,  and  aliquot  Parts.  By  John 
Wallis ,  D.  D. 

Mr.  Derha m's  Phyfico-Tfaeology,  or  a  Demonftration  of  the 
Being  and  Attributes  of  God,  from  his  Works  of  Creation* 
The  fourth  Edition,  8 vo. 

- Aftro-Tfaeology,  or  a  Demonftration  of  the  Being 

and  Attributes  of  God  from  a  Survey  of  the  Heavens.  Illu¬ 
ftrated  with  Copper  Plares.  The  fecond  Edition,  8 vo. 

The  Ancient  and  Modern  Hiftory  of  the  Balearick  Iflands, or 
of  the  Kingdom  of  Majorca  ;  which  comprehends  the  Iflauds  of 
Majorca,  Minorca ,  Yvi$a,  Fermenter  a,  and  others  ;  with  their 
Natural  and  Geographical  Defcription.  By  Colin  Campbell,  8 vo. 

Boerbaave’s  Aphorifms  concerning  the  Knowledge  and  Cure 
of  Difeafes  ;  tranflated  from  the  laft  Edition.  Printed  at  Ley¬ 
den  1715.  With  ufeful  Obfervations  and  Explanations,  8 vo. 

Praxis  Medica  Boerhaaviana  ;  being  a  com  pleat  Body  of 
Prefcriptions,  adapted  to  each  Sedfion  of  the  Pratftical  Apho¬ 
rifms  of  H .  Boerhaave ,  &c.  To  which  is  added,  Methodus  pre¬ 
fer  ibendi  Formulas  fecundum  Archibaldum  Picarnium,  izmo . 

The  Hiftory  of  Cold  Bathing,  both  Ancient  and  Modern,  In 
two  Parts.  The  firft  by  Sir  John  Floyer  of  Litchfield ,  Knr.  The 
fecond  treating  of  the  genuine  Ufe  of  Hoc  and  Cold  Baths  ; 
together  with  the  wonderful  Effedls  of  the  Bath  Water  drank 
hot  from  the  Pump,  in  decay’d  Stomachs,  and  in  moft  Difeafes 
of  the  Bowels,  Liver,  and  Spleen,  &c.  The  fourth  Edition, 
with  Additions,  By  Fdw.  Baynard ,  M.  D. 

Praxis  Medica ,  the  Practice  of  Phyfick  ;  or.  Dr.  Sydenham's 
Frocejfus  Integri ;  tranflated  out  of  Latin  into  Englifli,  with 
large  Annotations,  and  various  Methods  of  curing  the 
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Clap,  Running  of  the  Reins,  French  Pox,  &c.  The  third 
Edirion.  By  W.  Salmon ,  M.  D. 

An  Allay  concerning  the  Knowledge  and  Cure  of  moft  Di- 
feafes  afthCting  Human  Bodies.  To  which  is  annex'd,  A  Ihorc 
Account  of  Salivation  and  the  Ufe  of  Mercury. By  P. Paxton, M.D. 

De  retta  Sanguinis  Mijfone  ;  or,  New  and  exaCt  Obferva- 
tions  of  Fevers,  (3c.  By  J.  White,  M.  D, 

Anthropologia  Nova ;  or,  A  newSyftem  of  Anatomy,  defcri- 
bing  the  Animal  OEconomy ,  and  a  fhort  Rationale  of  many  Di- 
ftempers  incident  to  Human  Bodies ;  Illuftrated  with  above  80 
Figures  drawn  after  the  Life.By  James  Drake ,  MD.  late  Fellow 
of  the  College  of  Phyficians  and  R.S.  The  fecond  Edition 
corrected  ;  with  a  Preface  by  VV.  Wagftajfe,  M.D.  and  Rea¬ 
der  of  Anatomy  at  Surgeon's-Hall.  2  Vol.  8 vo.  1717, 

The  Natural  Hiftory  of  Mineral  Waters  of  Great  Britain i 
To  which  are  added,  feme  Obfervations  of  the  Cicendela,  or 
Glow-Worm.  By  Benj .  Allen,  M.  B. 

The  Wifdom  of  God  manifefled  in  the  Works  of  the  Crea¬ 
tion,  in  two  Parts,  vi%.  The  Heavenly  Bodies,  Elements,  Me¬ 
teors,  FofTils,  Vegetables,  Animals,  (Beafts,  Birds,  Fifties,  and 
InfeCts)  more  particularly  in  the  Body  of  the  Earth,  its  Figure, 
Motion,  and  Confiftency,  and  in  the  admirable  Structure  of 
the  Bodies  of  Man,  and  other  Animals,  as  alfo  in  their  Gene¬ 
ration,  (3c.  With  Anfwers  to  fome  Objections.  By  John  J\ay% 
late  Fellow  of  the  Royal  Society.  The  flxth  Edition,  1714. 

Joannis  Raii,  Synopfis  Methodica  Avium  (3  Pifcium  ;  Opm 
Pofthumum ,  quod  vivus  recenfuit  (3  per  fecit  ipfe  infigniffimus 
Author  :  in  quo  multas  fpecies  ,  in  ipfius  Ornithologia  (3  Itchthy - 
ologia  dejideratas ,  adjecit  :  Methodumque  fuam  Pifcium  Natures 
magis  convenientem  reddidit.  Cum  Appendice,(3  Iconihus ,17 13. 

Three  Phyfio-Theological  Difcourfes,  concerning,  I.  The  Pri¬ 
mitive  Chaos,  and  Creation  of  the  World.  II.  The  General 
Deluge,  its  Caufes  and  EfteCts.  III.  The  Difloiution  of  the 
World,  and  future  Conflagration.  Wherein  are  largely  dif- 
cufled,  the  Production  and  Ufe  of  Mountains  ;  the  Original 
of  Fountains,  of  formed  Stones  and  Sea-Fifties  Bones  and  Shells 
found  in  the  Earth  ;  the  EfteCts  of  particular  Floods,  and  In¬ 
undations  of  the  Sea  •  the  Eruptions  of  Vulcano’s  ;  the  Nature 
and  Caufes  of  Earthquakes.  Alfo  an  Hiftorical  Account  of  thofe 
two  late  remarkable  ones  in  Jamaica  and  England.  With  Pra¬ 
ctical  Inferences.  By  John  Ray,  late  Fellow  of  the  I\oyal  Society. 
The  Third  Edition,  Illuftrated  with  Copper-Plates,  and  much 
more  Enlarged  than  the  former  Editions,  from  the  Author’s 
own  MSS,  1713.  T hefe  three  publi[Ud  by  the  Reverend  Mr. 
Derham. 
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Hoyle* s  Memoirs  for  the  Natural  Hiftory  of  Mineral  Waters  j 
and  moft  of  his  other  Tracts. 

A  Syftem  of  Rational  and  Practical  Chirurgery  ;  wherein 
all  the  general  Intentions,  Whether  Natural  or  Artificial,  are 
accounted  for  and  explained,  according  to  theCorpufcular  Phi- 
lofophy,  and  the  evident  Qualities  of  Medicines :  Togethef 
with  the  Caufes,  Diagnofticks,  and  Method  of  Cure  of  Tu¬ 
mours,  Ulcers,  Wounds,  Fractures  and  Diflocations.  To  which 
is  added,  an  Index  of  Medicines,  and  their  evident  Qualities. 
By  Ri  chard  Boult  on ,  late  of  Bra%en-Nofe  College  in  Oxford , 
1714. 

Pharmacopeia  Extemporanca  :  or  a  Body  of  Medicines,  con¬ 
taining  a  Thoufand  Select  Prefcripts  anfwering  moft  Intentions 
of  Cure ;  to  which  are  added  ufeful  Scholia ,  a  Catalogue  of 
Remedies,  and  a  copious  Index  for  the  Afififtance  of  young 
Phyficians :  The  fecond  Edition  with  large  Additions  by  the 
Author  T ho.  Fuller ,  M.D.  1714. 

A  new  Hiftory  of  Ethiopia ,  being  a  full  and  accurate  De* 
fcription  of  the  Kingdom  of  Abyjfmia ,  vulgarly,  tho’  erro- 
neoufly  call’d  the  Empire  of  Prefer  John.  In  four  Books  ; 
illuftrated  with  Copper  Plates.  By  the  learned  Job  Ludolphus . 
The  fecond  Edition.  To  which  is  added,  an  exact  Map  of 
the  Country  j  as  alfo  a  Preface  (hewing  the  Ufefulnefs  of  thi's 
Hiftory. 

The  Sentiments  of  the  moft  excellent  Painters  concerning 
the  Practice  of  Painting.  Collected  and  compofed  by  Henry 
' Teflling ,  Painter  to  the  King  of  France ,  Profeflbr  and  Se¬ 
cretary  of  the  Royal  Academy  of  Painting  and  Sculpture. 
With  Cuts. 

New  Experiments  Phyfico-Mechanical,  touching  the  Air, 
and  its  Effects,  made,  for  the  moft  part,  in  a  new  Pneumarical- 
Engine.  The  third  Edition.  Wbereunto  is  added,  A  Defence 
of  the  Author’s  Explication  of  the  Experiments  againft  the 
Objections  of  Francifm  Linus ,  and  Tho .  Hobbes  ;  with  Cuts. 
By  the  Honourable  Robert  Boyle ,  Efqj 

In  the  Prefs . 

>  4 

Opticks  ;  or,  A  Treatife  of  the  Reflexions,  Refractions  ] 
Inflexions,  and  Colours  of  Light.  Alfo  two  Treatifes  of  the 
Species  and  Magnitude  of  Curvilinear  Figures.  By  Sir  Ifaac 
Newton,  P.  R.  S.  The  fecond  Edition,  with  Additions,  8 vo. 

A  Treatife  of  the  Afthma  :  By  Sir  John  Floy er  of  hitch • 
fields  Kne.  The  fecond  Edition,  8 w.  * 
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